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EXECUTIVE SUMMARY

Introduction

This study by Engineering and Economics Research, (EER)

Incorporated evaluates the feasibility a regionally self-sufficient

system for providing essential population support in the event of a

national security emergency. This analysis supports the development

of the Protection of Industrial Capability (PIC) Program by the

Federal Emergency Management Agency (FEMA). The PIC program is

designed to ensure the availability of industrial production required

to support the population, maintain defense capabilities and perform

command and control activities during a national emergency, such as,

a nuclear attack. Hence, one objective of the PIC program is to

protect key industrial workers and facilities. The premise behind

this analysis was that a regionally self-sufficient population

support plan would reduce transport-related requirements for

manpower, facilities, and other resources in both pre- and post-

disaster periods, and also enhance the survivability of the

population in the post-disaster period.

A methodology was developed to assess the feasibility of support-

ing the population of a region from items produced within that

region. The regions considered in the analysis were the ten FEMA

regions in the continential US (Exhibit I). Interregional imports

would occur only as needed to meet minimal population support

requirements in each region. Food was the only critical population

support requirement considered in the study, because of the

short-term substitutability of one food product for another and the

year-round regional availability of foodstuffs. The methodology used
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a linear programming (LP) model which determined the optimal regional

monthly food production and consumption mix needed to minimize inter-

regional food flows. The model operated on a monthly basis (i.e.

optimal production and consumption mix was calculated for each month,

without examining the cumulative effects a regional system would

create for more than one month).

In order to satisfy the nutritional needs of the population, the

model selected commodities from six different food groups (processed

grain, baked goods, fresh fruits and vegetables, processed fruits and

vegetables, meat and dairy products). Eight types of nutrients

(energy, protein, carbohydrates, Vitamin C, riboflavin, niacin,

thiamin and calcium) had to be provided. The model provided for raw

food input to the food processing sectors in each region from either

production, inventories of the agricultural production sector or

imports of commodities (grain, meat, milk, fruits and vegetables)

from other regions. Exhibit 1I shows an overview of the modeled food

supply and demand system. The model generates monthly optimal

production processing and consumption patterns for each region.

Conclusions

The principal conclusions drawn from the analysis are as follows:

0 The results of the LP analysis for all the 10 regions
indicate that only regions 8, 9, and 10 can meet the demand
for food from the sources available within the regions no
matter what month the analysis was conducted for. In other
words, no imports are required to meet minimal nutritional
demands in these regions.

0 Regions 1 through 7 require imports of one or Taore
commodities for either part or all of the year. Details are
shown in Exhibit III. In particular:

3
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import minimizing scenario indicate that in the latter case
shipments are only about 20 percent of the peacetime ship-

ments.- This shows that transportation requirements will be
reduced drastically in the regional self-sufficiency
scenario. Principal reductions occured in grain shipments
details). This should reduce risk area production require-
ments for all industries supporting the transportation
sectors (e.g. fuel, spare parts, etc.)

" Comparison of the consumption patterns calculated by the
model with peacetime and USDA Maximum Emergency and Allowance
consumption (the diet used in current FEMA emergency planning
guidelines) indicates that for the nation as a whole, average
annual total per capita consumption is approximately fifteen
percent lower in the regional self-sufficiency scenario than
the corresponding peacetime consumption and six percent lower
than the corresponding USDA Emergency Allowance Value
(Exhibit V).

* There are significant regional variations in the diet an .n
the total amount of food consumed per person in the regi
self-sufficiency scenario. on the average, Region 10 ha. ie
highest per capita consumption (36 percent greater
peacetime) and Region 7 has the lowest per capita consuml
(30 percent less than peacetime). (See Exhibit VI).

Policy Implications

There are a number of policy implications that can be drawn from

the results of the study, which indicate that food transportation

requirements would be drastically reduced under a regional suffi-

ciency scenario. In addition, capacity utilization of the food

processing industries is generally considerably less than 100 percent

except for grain milling capacity. These results imply reduced blast

shelter requirements. Thus, savings on blast shelter construction

could be realized and potentially fewer workers would be exposed to

high risk. Another advantage of the system is that it would

facilitate coordination of consumption requirements with production.

While additional planning would be required for the regional system

to work, this system would provide adequate nutrition with minimum

6
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EXHIBIT V

Range Of Consumptio, Of Commodities In The Regional Model
Compared To Peacetime And The USDA Emergency Allowance Consumption

(lb/person/year)

Regional Model USDA
Average Maximum Minimum Emergency Peacetime

Allowance

Fruit/Vegetables 254 345 198 315 425

Bakery/Grain 221 301 142 208 150

Dairy 263 491 198 411 264

Meat 216 319 119 181 286

Total 954 1337 792 1011 1126
Consumption

Sr
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transportation than would the alternative "business as usuali/USDA

Emergency Allowance alternative. In addition, the regional strategy

would provide several advantages in a post-attack environment, when

there would be major disruptions in long distance transportation

networks because of damage to equipment, roads, communication

systems, etc. Planning requirements for a regional system would

include identification of resources on a regional basis to meet the

nutritional demand with lower consumption and reduced transportation.

This would increase the probability of survival of larger portions of

the population.

On the other hand, there are a number of difficulties associated

with the regional food distribution system. First, this system would

require a major reorganization of the food system network. A lot of

planning and coordination would be required to redirect shipments to

alternative destinations. Second, production and processing would

have to be adjusted in regions that normally excport substantial

quantities of food (e.g., California) to other regions, which may

cause economic disruption as well. Third, the regional system, as

developed in our model, could result in depletion of inventories and

cause food shortages in the long term. Because our model does not

link together production and consumption from one month to the next,

the magnitude and location of inventory depletion are difficult to

determine. However, development of a larger model in which monthly

data were analyzed sequentially and regions were linked together

would generate the needed information.

10



Finally, planning and implementing a regional system depends on

industry cooperation and relative weighting of costs and benefits of

this system. Food industry personnel are expected to support this

system as they favor continuing operation of warehouses in high risk

area rather than trying to shift warehousing activities to lower risk

areas. An analysis should be conducted for industry cooperation in

formulating a plan for a regionalized food system.

Recommendation

It is recommended that a national model linking together all

regions and months be developed, so that a truer representation of

the food supply and demand system is available for conducting further

strategy evaluation. Such a model would be substantially larger than

the model used in this analysis. In order to implement such a model,

suitable information management and database systems are required.

EER recommends the following steps to improve the existing systems:

* Set up a formal data communication system between FEIMA and
other agencies to coordinate timely data collection, thereby
improving data consistency, accuracy and completeness.

* An integrated food commodity database should be established.
The data could be collected for 4 digit SIC level industries
and could be characterized by a product code, month, year,
region/status codes, data source and data category (e.g.,
production or stocks).

* Procedures for regular update of the databases should be
established.

* A forecasting system for estimating future product

availability should be implemented. An optimal resource
allocation procedure should be designed and integrated with

the database management and the forecasting system. This pro-
cedure would be an extension of the model used in this analy-
Sis. A more comprehensive model may include the products
considered at the 4 digit SIC level.
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1.0 INTRODUCTION

1.1 Purpose and Objectives

This report presents the results of a study conducted by

Engineering and Economics Research (EER), Inc. for FEMA as part of

the development of the Protection of Industrial Capacity (PIC) Pro-

gram. The study assists in evaluating the feasibility, costs and

benefits of implementing a regionally self-sufficient system for

providing essential population support requirements.

The objectives of the PIC Program are to ensure the availability

of industrial production required to support the population, maintain

national defense capabilities and perform command and control activi-

ties during a national emergency such as a threat of a nuclear

attack. Hence, one objective of the PIC program is to protect key

industrial workers and facilities. An essential element to protect

key industrial workers is the Key Worker Blast Shelter (KWBS)

program. In a companion study (Contract #EMW-C-0924), under the KWBS

program, EER has developed and demonstrated a methodology to estimate

the number of key workers and blast shelter spaces required to pro-

duce critical requirements during a crisis relocation period.* In

that study, we developed and utilized a set of critical population

support requirements based upon FEMA guidelines and some additional

assumptions to minimize shelter requirements. In this study, our

Methods and Procedures To Specify Key-Worker Blast Shelter
(KWBS) Location and Requirements. Final Report, Engineering and
Economics Research, April 1984. Prepared for Federal Emergency
Management Agency, Industrial Protection Program.
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objective was to evaluate the impact on key worker and blast shelter

requirements of an alternative scenario of population support

requirements.

The scenario and methodology for this evaluation were developed

to assess the feasibility of supporting the population of a region

from items produced within that region. Inter-regional imports and

exports would occur only as needed to meet minimal population support

requirements in each region. A distinct feature of the analysis was

selecting a food mix to satisfy a set of minimum nutritional require-

ments using food commodities available within the region. This

should be contrasted with the previously referenced EER study which

required the provision of the USDA National Emergency Maximum Food

Distribution Allowance to the population.

There are two possible advantages to a regional production and

distribution system of this type. First, it is likely that transpor-

tation requirements would be lower for a regional system than for the

current national system. Therefore, requirements for equipment,

personnel, and fuel would also be lower. With a reduced consumption

of food, associated requirements such as packaging would also be

reduced. These reductions in transportation and other requirements

will reduce blast shelter requirements. Second, since these regions

would be more self-sufficient, the probability of survival of larger

portions of the population would increase. This study assists in

evaluating the feasibility, costs, and benefits of implementing a

regional system under emergency conditions.

1-2



1.2 Scope

Critical population support requirements include food, water,

medical supplies, energy, and transportation. Each of these

requirements was assessed in the context of a regional supply system

to determine preliminarily if a regional supply system would be

feasible. Food appeared to be ideally suited to a regional analysis,

because it is produced virtually everywhere and food commodities can

be easily interchanged while maintaining adequate levels of

nutrition. An additional consideration in the decision to focus on

food requirements was the availability of well defined nutritional

requirements and data on production and inventories of food

commodities.

Water, medical supplies, energy, and transportation were judged

to be inappropriate for a regional short-term product

substitutability feasiability analysis. The principal reasons being

the unavailability of regional data for water and medical supplies

availability and the lack of short-term substituability among

products and services included under medical supplies, energy, and

transportation.

It was assumed in the analysis that the duration of the crisis

is thirty days or less. However, nutrients requirements were based

on the scenario to cover an emergency of up to 8 weeks. A single set

of nutritional requirements for adults and children was used. The

reason was minimum requirements for children were not specified.

Moreover, children under 12 years, constitute less than 10 percent of

1982 U.S. population. It was also assumed that agricultural

production and food processing capabilities were those normally

1-3



available during peacetime. Other assumptions used in assembling

data for the LP model are discussed in appendix B.

The methodology developed for this study utilizes a linear

programming (LP) model to analyze food production and processing,

independently for each region and each month. The methodology is

described in Section 2.2. The regions used correspond to the ten

FENA regions; these are shown in Exhibit 1-1. Our analysis focussed

on the continental United States only. Because the data were

aggregated for use in the LP model, the results did not provide

detailed information on commodities (it did not distinguish between

wheat and corn, for example) or on intra-regional commodity flows.

1.3 Report Organization

The following sections of this report describe the study and

present the results. Section 2 presents the methodology in detail

and describes the alternative assumptions, those of the FEMA guide-

lines, the Key Worker Blast Shelter study, and this study. This

section also briefly describes the data and data sources used in the

study. Section 3 presents an overview of the results for individual

regions and highlights the difficulties for some regions in supplying

the requirements without imports from other regions. This discussion

identifies critical commodities, critical months, reasons for import

requirements, and the effect of relaxing the restriction on imports

into the region by allowing imports from adjacent regions. Section 4

presents a comparison between this study and the other scenarios of

per capita consumption of foods within the major food groups (meat,

dairy, grains, fruits and vegetables). It also presents a comparison

1-4
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of total inter-regional shipments for the regional system with

historical, peacetime shipments. Section 5 concludes the report with

a discussion of the policy and planning implications of a regional

food production and distribution system.
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2.0 BACKGROUND AND METHODOLOGY

In order to provide a meaningful evaluation of the impact of a

regional food production and distribution system, consumption under

this scenario was compared to consumption corresponding to the FEMA

guidelines and that corresponding to the assumptions of the Key

Worker Blast Shelter (KWBS) study. This section describes the

scenario used for this study and the two alternative scenarios which

provided the basis for comparisons and evaluation of our results. In

addition, a detailed description of the methodology is provided. The

section concludes with a description of the data and sources used.

2.1 Alternative Guidelines for Food Production and Distribution

Current FEMA guidelines for food system support of the popula-

tion during crisis relocation recommend mimimal changes in the

current production, processing and wholesale distribution system. In

host areas, food production, processing, wholesale and retail

activities would continue at pre-crisis levels or expand when

possible. In risk areas, most production and processing would be

continued; wholesalers would redirect food and non-food items which

meet the national emergency standards from retail destinations in

risk areas to supermarkets and food distribution points in host

areas. Since the guidelines recommend continuation of normal pre-

crisis production, processing, and wholesaling activities, current

levels of regional interdependence, e.g. imports and exports, would

still be required. Increased distances to retail stores would

increase transportation requirements, resulting in a need for more

trucks, drivers, and fuel.

2-1



An alternative scenario used by FER in the KWBS study prescribed

that food shipments and rations correspond to the USDA NaLional

Maximum Emergency Food Distributionl Allowance. This allowance, shown

in Exhibit 2-1, differs from normal consumption il the mix of foods

provided; it provides more I;rain products and less meat and

vegetables than are normally consumed. The allowance also gives

acceptable substitutes for the foods on the list. The similarities

between this allowance and the normal consumption pattern are cited

as advantages of this allowance, because a niearlv normal diet would

help to sustain morale during a crisis.* Total per capita consump-

tion under this allowance is nearly equivalenit to total peacetime per

capita consumption. While the current FEMA guidelines do prescribe

distribution to consumers consistent with the USDA Emergency Allow-

ance, the guidelines for food production and transportation do not

indicate measures to shift significantly from the normal peacetime

mix of foods to that corresponiding to the USDA Emergency Allowance.

For this reason, the current FEMA guidelines effectively provide for

consumption which is eauivalent to normal peacetime consumtiion. In

contrast, the KWBS study scenario explicitly used the USDA Emerzencv

Allowance to calculate direct and indirect production recuireneuts

and KWBS requirements.

The analysis for this study was based on an alternative set -f

standards. Minimum nutritional requirements rather than cuantities

for specific food commodities were used.

J.W. Billheimer et al. Food System Support of the Relocation

Strategy, Volume II: Planning Guidelines, Defense Civil
Preparedness Agency CPG-2-8-2 September Iq75.

2-2



EXHIBIT 2-1

USDA NATIONAL EMERGENCY MAXIMUM FOOD DISTRIBUTION ALLOWANCE*

Code Of Emergency Federal Regulations - October 1, 1976

Table 1 - Food Allowance per Person Per Week

Food Groups and Food Items Ant. Per Week

Meat and Meat Alternates

(Fresh, frozen, and cured meat, 3 lbs. boneless
poultry, fish, shellfish; cheese;
and nuts) 4 lbs bone in

6 eggs

Milk (Fresh Fluid) (not limited by

this suborder)**

Cereals and Cereal Products

(Flour including mixes, fresh bakery 4 lbs.
products, corn meal, rice, homniny,
mcaroni, and breakfast cereals)

Fruits and Vegetables

Frozen 2 lbs.

Food Fats and Oils

(Butter, margarine, lard, shortening, 1/2 lb.
salad and cooking oils)

Potatoes (white and sweet) 2 lbs.

Sugars, Syrups, Honey & Other Sweets 1/2 lb.

* John W. Billheirner and Arthur W. Simpson, Effects Of Attack On
Food Distribution To The Relocated Population, Volume 11:

Revised Planning Guideline Rs-2-8-28, April 1979. For Defense
Civil Preparedness Agency.

** For this study, the value 7 pints was used for the allowance of
milk. This value was obtained from the National Emergency Food
Consumption Standard which was the emergency standard preceding
the National Emergency Maximum Food Distribution Allowance. The
two standards are identical except for the allowances for milk
and vegetables.
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There are two possible advantages of using the minimum

nutritional requirements. First, total consumption could be reduced;

and second, these requirements would allow more flexibility in

providing different mixes of food.

Preliminary runs of the linear programming model yielded results

in which the mix of foods to be provided was radically different from

normal consumption. For example, in some cases the diet consisted of

only meats and grain products. We judged that this type of

unbalanced diet would be unacceptable to most people. As a result,

we added additional constraints to the linear programming formulation

to require that the mix of foods to be provided should more closely

resemble normal consumption patterns while retaining some

flexibility. A number of alternatives were considered in developing

the "minimum imports" strategy, which included the following:

*Use only regional production and processing capacities and
product inventories

" Relax slightly the balanced diet restriction

" Increase processing capacities by allowing two and three
operating shifts per day

*Allow imports between adjacent regions

The nutritional requirements used are described in Section 2.3.

The comparison of consumption patterns under this scenario to those

of the alternative scenarios is presented in Section 4.

2.2 Analytical Methodology

The objective of the analysis was to determine regional food

commodity production, processing and consumption patterns that

minimize imports. A linear programming (LP) model which allowed the

2-4



optimal regional monthly production and consumption mix of food to be

determined was developed and used in the analysis. This model was a

combination of a capacity constrained, single period food sector

inter-industry model and a diet formulation model.* Exhibit 2-2

shows al overview of the model.

The model selected commodities from six different food groups

(processed grains, baked goods, fresh fruits and vegetables,

processed fruits and vegetables, meat and dairy products) in satisfy-

ing the nutritional needs of the population. Eight types of

nutrients, namely energy, protein, carbohydrates, vitamin C, ribo-

flavin, niacia, thiamin and calcium had to be provided. The amount

of each nutrient consumed was bounded by a lower and an upper limit.

in addition, the diet was designed to include a minimum proportion of

each food commodity. The proportions were based oil historical per

capita peacetime food consumption patterns.

The processing industries obtain supplies from the agricultural

production sector. These supplies consist of grains, meats, milk and

fruits and vegetables. The production and processing industries

satisfy demand either from production, inventory or imports. The

production sector supplies only the processing sector except for the

fresh vegetables and fruits industry which supplies to both the

processing sector and the population. The processing sector supplies

the population as well as some industries within the processing

sector. For example, processed grain products (flour, etc.) are

consumed by the population directly and these products are also used

Gass, S. I., Linear Prog ramming Methods and Applications

McGraw-Hill Book Company, 1975. Chapter 11.
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as imput to the bakery industry. The mathematical formulation of the

model is shown in Exhibit 2-3 and an example of the LP model tableau

is shown in Exhibit 2-4. The data sources and derivation methods for

the coefficients are given in Appendix B. The variables and row

names corresponding to the abbreviations are given in Appendix A.

The model is used to generate monthly optimal production,

processing and consumption patterns for each region. It is not

designed to analyze food production, processing and demand between

months and across regions.

The results of this study could be extended in several ways.

For example, they could be used as inputs into the methodology

developed by EER to estimate KWBS requirements. Using that method-

ology, the effects on direct and indirect production requirements and

KWBS requirements of a regional system with minimum food import

requirements could be estimated. A quantitative estimate of these

effects could not be made in this study because the input-output

model used in the KWBS study was not available. In order to obtain

accurate estimates of KWBS requirements, adjustments to the transpor-

tation margins and transportation sectors' final demands would be

required to reflect the reduction in inter-regional transportation.

2.3 Data Sources

To analyze the alternatives for satisfying the critical popula-

tion requirements, the following regional monthly data were required:

I. Inventories of commodities

2. Production levels and processing capacities of commodities

3. Nutritional requirements

2-7



EXHIBIT 2-3

LINEAR PROGRAMMING MODEL EQUATIONS

N

Objective Function Minimize 2: IM. for all i1

i=l

N
Supply and Demand: P + I + IM. EX. + La..P. + b.D.

i j=l1J 1 1 1

Production or Processing <p .

Limit: P, ul

Inventory Limit: Ii ui

Nutrients Available in N

Food = Nutrients Consumed: 2 cie Di  =de POP for e I to L
i=l

Nutrient Upper Limit: d ede ue

Nutrient Lower Limit: de  dle

Balanced Diet Equations: D. aFRAC. for i Ito N-I
1 1

N
D.

i=1

D freh v~ffruit -VFRAC

Dprocessed veg/fruit

Where i,j = Index signifying food commodity.
e = Index signifying nutrient.

aij = Amount of i consumed in producing a unit of j.
b
i = Amount of i required to satisfy a unit of demand.

(This enables food losses to be taken into account.)

C ie = Amount of nutrient e in one unit of commodity i.
de = Amount of nutrient e required per unit of population.

D.
I = Amount of commodity i demanded.

IM = Amount of commodity j imparted.

EX. = Amount of i exported.
1
1

FRAC . Minimum proportion of i needed in diet.
1,i = Beginning of month inventory of i.

Pi = Amount of i produced.
Pui = Maximum amount of i produced or processing capacity.
POP = Population needing sustenance.

VFRAC = Proportion of fresh vegetables and fruits to processed
vegetables and fruits in diet.

2-8



WUUii U-~ A. A.o - A..~o A.o Ao .o . A

A. =

°.
I --

- U - -

2-2-9

. ... ... " . . . . . " . .. il
" = :

ir£ ] " ? ,,m ... ... II I i-- I i l . ... I l



a. a. a. a. a. a. a. a.
C ~ ~. ~

-m~ j UEa.a.a.u a.ue C C.J~~---~ I-uUu~~~ U

~~~.J-JU UUUUUK ~UUU~ ~

* SC., -
- . S
a. - *- a.

U Ua. a.
U
a. a.

a.a. a.
* a

U Ua. a.
* S

C

- Ua. a.
U S
Ua. a.

C K K
U
U Ua.- a.

0
K r
a. a.
*- -

(N

K
- S S'C 'C

C

K K

K
K K
U -

U
- UU Ua. - - a.

a. a.
'C 'C
* S

'C

a. - - a.

3a..J~a.~~ ..,a. a. a. a. a. a. a. a.
~ ~ zzKiz

U USUUUU 'C'CKKK~U~'C'C'Ca.a.a.'C'CI-U'C

-UUU sSx UZEKa.a.a.a.a.a.a.ba.~SamUU a. a.a.a.a.a.uuu~zzzsuuua.K~,~

2-10



W W ~2 eo-~o-o-~~~o..ja 0

.4 N N 0 0 Na .- * -a N N N ON -e -, N N0 - N4 .4> 00 0'. NN .4 N ~N NN NO =U OONOU.00N0N00..NOO>.
0 O.4...OON...ON>OOOO..,,ONOOOOOU

S *U*SI*** S *uSS*S*I *6.,I.s, *I.,sSsm *i*s S S S S S SSSSSSSSS S S
VVVVVV~VVVVVVVVVVVVVVVVVVV VA VA VA VA VA VA VA A AA*A

N 0- -t S
S 04 N .4U -- U

5 a Z
N lb

S --- S

z a zU.4 N .4Z 0

U a U
4- 9-*
N --- N

N

0 IN
4- 9-

.4 N .4
U

5- 9-
05 N S
0. 4.

- N
I., a0 --4 2 N 2= 5 lb

:1<
.4 N 4o N N 0 N N .4 0

U - N 0 * -, - a a
* N 0 0 N 4~ N 0 NNNa - . . . . - a - .4.

0 a N a > - - 0

5 0 N N N * C NNNNa.
.4 * 0 N - N NCNC
* - - * - - - .0

N S - N - 0
o 0 N a 5 N ,C.NNNNN 0* 0 '. - * - S C- * N .1* I* .0

0 0 N
U a a a N5 N 0 N N N N N>S -' 0 0 - N *C~NN -4. * * * - N N... .4.

0 N NI- N N N -
N 0 0 N . . S C NN

0 N - N N C SNN

a - - 5 0
* N - N N N 0 0
I.,0 - N a a . - NNNNU

* 0 - . N N . N NSNOa - - * * N N N N . . .

a a

N a
0

a. ~ww a.~ a,
~ j~iI~o o a .j ..~ ..~ ~

o-.o.000 aNSZZaaaaaaaaaOaOa.awswaaauU ~ .4.4.4aaa.4 UO
U 000000 22000.4.4 i.

2-11

I.
.-t9 *J~t.



4. Population data

5. Nutritional values of foods

More detailed information is given in Appendix B where data

sources, assumptions and problems encountered in data collection are

explained along with aggregated data tables.

2.3.1 Production, Inventory and Capacity Data

As explained in Section 2.2, in the set-up of the LP model,

regional production, capacity and inventory data were required for

each month of the year. Therefore, monthly data were collected for

about 26 primary and processed products for each state and then

aggregated into regional data for the four primary and five processed

commodities. The data were for 1982 which was selected as a

representative year. The main sources of input data were the U.S.

Department of Agriculture (USDA), U.S. Department of Commerce and the

National Food Processors Association. Processing capacity data were

provided by FEMA from a database developed and maintained by the

USDA. The data provided were from the database "ADP Food Processing

and Distribution Facilities, USDA Database" which provides estimates

of maximum capacity of "facilities of more than local importance".

To assist in comparing this study to others and in using the

results in other studies, the data was aggregated using Standard

Industrial Classifications (SIC) to the 3-digit level. Exhibit 2-5

shows the types of commodities included in the analysis, the method

of data aggregation and the measurement units.
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EXHIBIT 2-9 DATA AGGREGATION AND UNITS

COMMODITY USED FOOD ITEMS MEASUREMENT
IN ANALYSIS INCLUDED IN UNITS

COMMODITY

SIC FOOD ITEM

Grains 0115 Corn

0111 Wheat

0112 Rice
0116 Soybean Millions of

0119 Sorgnum Pounds

0119 Rye
0119 Barley

0119 Oats

2. Meats 0211 Beef/Cattle
0213 Hogs

0214 Sheep & Goats Millions of
0251 Chickens Pounds

0252 Eggs

0253 Turkeys

0912 Finfish
0913 Shellfish

0919 Miscellaneous

Marine Products

3. Vegetables & Fruits 0174 Cirtus Fruits
0175 Non Cirtus Fruits

0175 - Apple

0175 - Pear

0175 - Peaches
0172 - Grapes

0173 Nuts (all kinds) Millions of
0161 Tomatoes Pounds

0161 Potatoes
0161 Cauliflower

0161 Beans
0161 Spinach

0161 Lettuce
0161 Sweet Corn

0161 Peas
0161 Green

0161 Broccoli

0161 Carrots

4. Milk 0241 Milk Millions of
Pounds
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EXHIBIT 2-5 DMfA AGGREGATION AM) UNITS (cont.)

COMMODITY USED FOOD ITEMS MEASUREMENT
IN ANALYSIS INCLUDED IN UNITS

COMMODI TY
sic FOOD ITEM

S. Dairy Products 2026 Fluid Milk
2021 Cream
2021 Butter Millions of
2023 Evap. & Cond. Milk Pounds
2022 Natural Cheese
2023 Dry Milk

6. Processed Grain 2041 Flour
Products 2044 Milled Rice Millions of

2043 Cereals Pounds
2045 Bleached Flour

7. Bakery Products 2051 Bread & other
Bakery Products Millions of

2052 Cookies/Crackers Pounds

8. Processed Vegetables! 2033 Canned Veg/Fruits
Fruits 2034 Dried & Dehydrated

Fruits & Veg. Millions of
2035 Pickled Fruits/Veg Pounds
2037 Frozen Fruits,

Juices & Veg.

9. Processed Meat Products 2011 Red Meat
2013 Sausages and Millions of

Prepared Meat Pounds
2016 Poultry Dressing Plants
2017 Poultry and Egg Processing
2091 Canned & Cured

Fish
2092 Fish and other

Sea Foods
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2.3.2 Population and Nutritional Data

A distinctive feature of this study was to provide food to meet

minimum nutritional requirements rather than the commodities

specified in the USDA National Emergency Maximum Food Distribution

Allowance. This feature allowed satisfying the nutritional needs of

the population with commodities produced in the region. The minimum

nutritional requirements selected were obtained from an Oak Ridge

National Laboratory report* which reviewed many nutritional studies

and sets of guidelines. These requirements, shown in Exhibit 2-D,

were for a planning period of up to eight weeks, and were prepared by

the National Academy of Sciences (NAS).** A single set of require-

ments for both adults and children was used. After consultation with

nutrition experts at NAS and USDA,*** a set of upper bounds for

nutrients equal to three times the RDA's was chosen. Also, as

discussed previously, no distinction was made between nutritional

requirements of adults and children.

The estimated population for each state was obtained from the

1982 Estimated Population published by the Bureau of the Census,

Department of Commerce. The state data was aggregated to the (FEMA)

Franz, K.B. and C. H. Kearney, "Maintaining Nutritional Adequacy

During A Prolonged Food Crisis,' Oak Ridge National Laboratory,
August 1979 ORNL 5352

** National Research Council, Food and Nutrition Board, Minimal
Allowance of Water and Food for Fallout Shelter Survival,
National Academy of Sciences, Washington, D. C. 1963

*** Personnal communication with Kathy Woltaki, National Academy of

Sciences and Betty Peterkin USDA, February 1984.
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EXHIBIT 2-6 Recommended Minimum Allowances of Nutrients for Shelter

Survival of the Population for an Eight Week Period

Consumption/person/day* Consumption/million people/month**

Energy 1800 KCal 54xlO 9 KCalories

Protein 50 g 1.5x10 6 kg

Carbohydrate 175 g 5.25x10 6 kg

Calcium 0.3 g 9xia3 kg

Thiamin 0.5 mg 15 kg

Vitamin C 10 mg 300 kg

Niacin 5 mg 150 kg

Riboflavin 0.7 mg 30 kg

* Source: National Research Council, Food and Nutritional Board, 'Minimal

Allowances of Water and Food For Fallout Shelter Survival",

National Academy of Sciences, 1963. Reproduced in: K.B. Franz and

C.N. Kearney "Maintaining Nutritional Adequacy During a Prolonged

Food Crisis, ORNL 5352, 1979.

** Derived from above source, these are the numbers used in the analysis.
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regional level for this analysis.

Average nutritional values for each commodity, e.g. grams of

protein/pound of meat, were developed by taking a weighted average of

nutritional values of foods conforming to normal consumption within

each commodity group.
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3.0 REGIONAL FOOD SUPPLY AND DEMAND ANALYSIS

The purpose of the analysis in this section was to evaluate the

supply-demand conditions within individual regions to determine

optimal regional monthly food production, processing and consumption

patterns that minimize inter-regional commodity shipments. The

analysis enabled identification of regions that are self-sufficient

in food commodities. In the case of shortages of any food commodity

in a region, alternative approaches to satisfy demand, such as

imports from nearby regions, were then evaluated.

The methodology used for this analysis is described in Section

2.2. The linear programming model was executed for 12 months for

each of the 10 regions to determine the monthly production,

processing and consumption patterns that minimized imports. Detailed

results of the analysis are given in Appendix C.

3.1 Principal Conclusions

Regions 8, 9 and 10 are self-sufficient throughout the year.

However, Regions 1 through 7 need one or more commodities imported

from other regions, under the minimum import scenario. Exhibit 3-1

shows a summary of the results for regions one through seven which

indicate the commodities to be shipped into those regious.

As indicated in Exhibit 3-1, in Regions 1, 4 and 6 imports are

required for all 12 months. In general, the commodities, which need

to be imported are fresh vegetables and fruits, dairy products, and

baked goods. The principal reasons for importing commodities are

inadequate processing capacity or very low production in these

regions. For example, Region 4 has inadequate production and stocks
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of fruits and vegetables from January to March and August to

December. Region 1 has to import baked goods and dairy products.

The reason for the import of baked goods is not a shortage of such

goods or inadequate baking capacity, but, a shortage of grain milling

capacity and flour stocks. On the other hand, the need to import

dairy products is due to a shortage of milk production capacity and

not due to an inadequate processing capacity. For example, in Region

1, the capacity utilization of the dairy processing capacity is very

low, about 10 percent. However, because there is insufficient milk

production in the region, imports of processed dairy products are

required. A long term peacetime strategy would be to gradually

develop these specific industries /capabilities in shortage regions

through Gevernment subsidies, tax credits, etc.

Exhibit 3-2 gives the monthly total shipments into the regions.

The months from March to May require maximum imports since production

is low and inventories are being depleted. For example, the

inventories are highest in December and January and tend to reach a

minimum by April and May. They, then, start increasing again as the

product harvest occurs. The model has taken into account variations

in harvesting periods for various crops in different parts of the

country.

3.2 Alternative Strategies For Minimizing Imports

The purpose of this analysis is to modify some of the

restrictions placed on production, processing and consumption to

determine if alternative strategies could enable imports to be

minimized. The strategies evaluated were the following:
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e Allowing commodity shipments between adjacent regions. This

strategy allows imports, but minimizes transportation require-
ments

* Relaxing the required proportion of fresh to processed fruits

and vegetable consumption

" Increasing the processing capacity of capacity-limited

commodities by using two and three shifts a day.

Exhibit 3-3 shows the alternative strategies investigated for

each of the regions requiring imports. The feasibility and effective-

ness of each of these alternative strategies is discussed below.

3.2.1 Interregional Commodity Shipment Between Adjacent Regions.

This strategy was evaluated by combining two adjacent regions

and executing the LP model for this combination. The combinations

analyzed were the Regions I and 2, 4 and 5, and 6 and 7. The

combined regions were able to supply all their food requirements with

no additional imports. Thus, allowing imports from adjacent regions

is a satisfactory strategy which eliminates all import requirements.

3.2.2 Removing the Needs for Proportionate Consumption of Fresh
and Processed Vegetable/Fruits.

In the LP model, a constraint corresponding to normal propor-

tions of fresh to processed fruits and vegetable consumption was

used. Such a constraint was required since aggregation at the

3-digit SIC level implies a fixed proportion of commodities within an

SIC category. This resulted in imports of fresh fruits and

vegetables into regions with adequate processed fruits and

vegetables. When this constraint was relaxed for Regions 3, 4 and 7,

it was no longer necessary to import fruits and vegetables into

Region 3 and 4, while in Region 4, the total imports declined from

2468 to 1150 million pounds a year.
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3.2.3 Increasing the Operating Capacity of Grain Milling Plants

This strategy is only required in Region 1 which imported baked

goods due to inadequate grain milling capacity.

In the short-term, milling capacity can be increased by increas-

ing operating hours. In Region 1, ten percent of the grain milling

industry, SIC 2041 flour milling, already operates 168 hours a week.

Since this SIC, the flour milling industry, is the principal supplier

to the baked goods industry, increasing operating hours as a means of

providing more flour to the bakeries is infeasible.

Thus, implementing this strategy would require building more

flour milling plants or, alternatively, increasing the inventories of

flour or baked goods in Region 1.

3.3 Conclusions Of Supply-Demand Analysis

The principal conclusion drawn from the regional supply-demand

analysis are summarized below:

" Regions 8, 9 and 10 can meet the demand for food with no
import requirements

" Regions I through 7 require import of one or more commodities
for either part or all of the Year

" Regions 1, 4 and 6 require larger quantities of imports than
Region 2, 3, 5, and 7

" The commodities in short supply are fresh fruit /vegetables,
dairy products and baked goods

" Import requirements tend to he highest in the months March,
April and May when inventories decline to their lowest level
and agricultural production is also low

" If commodity shipments from adjacent regions are allowed,
then none of the integrated regions need any imports

" By removing the fresh to processed vegetables/fruits ratio
constraint, the quantities of fresh fruits and vegetables to
be imported decrease substantially
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* The processing capacity of the dairy products industry seems
to be unusually large since capacity utilization seldom
increases above 10 percent

9 As demonstrated in Exhibit 3-4, the alternative strategies
cause slight changes in the consumption patterns.
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4.0 COMPARISON OF STUDY RESULTS WITH REQUIREMENTS ASSOCIATED WITH
ALTERNATIVES

A comparison of the patterns of consumption in our model to

those of peacetime and the USDA National Maximum Emergency

Distribution Allowance helps to verify the validity of the model.

results and provides insight into potential reductions in

transportation and blast shelter requirements.

Total per capita consumption and the relative and absolute

consumption of each of the four food categories, meat, dairy, fruits

and vegetables, and bakery and grain products, for the three

scenarios were compared. Total inter-regional shipments for the

regional system and historical inter-regional shipments were also

compared to estimate the potential reduction in transportation

requirements. In addition, regional and monthly food consumption

variations were examined to assess the equity across the regions and

the effect of the time of year of the regional food production and

distribution strategy.

4.1 Comparison of the Study Results with Peacetime and USDA
Emergency Allowance Consumption

Comparison of total per capita consumption in the three

alternatives shows that, on an annual basis, consumption is lowest

for the regional, nutrient-based alternative. For the nation as a

whole, average annual total per capita consumption is approximatelv

fifteen percent lower than the corresponding peacetime consumption*,

and six percent lower than the corresponding USDA Emergency Allowance

* U.S. Department of Commerce, Bureau of the Census

Statistical Abstract of the United States 1981.



value. Exhibit 4-1 shows annual per capita consumption of each

commodity for each region and for peacetime and the USDA Emergency

Allowance. In nine of the ten regions, total per capita consumption

is lower than the peacetime alternative. In the tenth region, total

annual per capita con1sumption is approximately nineteen percent

higher than peacetime consumption. In this region, the additional

food consumed is in the dairy group, which is mainly milk, and in the

grains group which are generally less dense in nutrients than meats.

Another feature examined in comparing the three alternatives was

the relative consumption of each catagory of food. This is

illustrated in Exhibits 4-2 and 4-3. For the nation, average annual

per capita consumption was nearly evenly distributed among the four

food groups. However, as Exhibit 4-2 shows, there are wide regional

variations in the mix of foods consumed. These reflect monthlv

regional variations in food production and processing. All of the

regions have lower consumption levels of fruits and vegetables than

the corresponding peacetime level. Most likely this results from

discontinuing transcontinental transportation of these commodities.

In ezeneral, the regions have higher consumption of graiin and bakery

products than I i peacetime; this results from the large production of

grain products in the United States. 7or the nation, average per

capita consumpt ion of dairy products is close to the peacetime

consumption level. Exhibit 4-3 shows the range of consumption of

each commodity In the regional model analysis along with the

correspondini values for peacetime and the USDA Emergency Allowance.
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EXHIBIT 4-1

ANNUAL PER CAPITA CONSU',PTION OF EACH COMIODITY
(LB/PERSON/YEAR)

DAIRY BAKERY/GRAIN
MEAT PRODUCTS FRUITi VEC PRODUCTS TOTAL

REGION I 2,0 237 329 142 48

REGION 2 197 254 277 227 9;5

REGION 3 319 283 262 185 1050

LP MODEL REGION 4 254 218 218 181 870

ANATYSIS REGION 5 201 207 207 213 829

REGION 6 129 215 215 301 859

REGION 7 119 198 198 277 79-

REGION 8 178 202 202 226 809

REGION 9 269 322 287 214 109I

REGION 10 239 491 345 242' 13 -

NATIONAL 217 263 254 221 93
AVERAGE

USDA EMERGENCY 181 411 21" 208 1O1''
ALLOWANCE

PEACETIME 28h 264 25 150

LP MODEL FREGIONS 162 207 253 338 190

AiTERNAT TE
SIRAEGIES REGIONS 445 159 457 264 1' 15

ANALYSIS
REGIONS 6&7 129 216 216 302 862

* This value apparenutl. -toes not inmlude fresh vegetables .rnd fruits. Thi

previous standard prescribed 315 lb/person'ear (approximately b lb,'personweck
for fruits, vegetables, and potatoes).

4* Onder the pre:i, it stindard, with higher fruit and vegetable consumption,

this t,,t Ii was I5.
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EXHIBIT 4-3

RANGE OF CONSUMPTION OF COMMODITIES IN THE REGIONAL MODEL
COMPARED TO PEACETIML AND THE USDA EMERGENCY ALLOWANCE CONSUMPTION

(lb/person/year)

Regional Model USDA

Average Maximum Minimum Emergency Peacetime
Allowance

Fruit/Vegetables 254 345 198 211 425

Bakery/Grain 221 301 142 208 150

Dairy 263 491 198 411 264

Meat 216 319 119 181 286

Total 954 1337 792 1011 1126
Consumption

4-5



The comparison of the regional results with the USDA Emergency

Allowance shows that, in general, the regional consumption of dairy

products is lower than the corresponding consumption levels in the

alternative. The USDA Emergency Allowance for milk is considerably

higher (56% higher) than peacetime consumption, whereas, as noted

above, the regional consumption is generally closer to peacetime

consumption. However one region, region 10, has very high dairy

consumption, actually higher than the Emergency Allowance. Meat

consumption is, on average, higher in the regional strategy than the

USDA Emergency Allowance, although two regions have lower consumption

of meat than the Emergency Allowance.

As noted above, total annual per capita consumption is lower in

most of the regions than peacetime or the USDA Emergency Allowance

consumption. This is generally true on a monthly basis as well. As

Exhibit 4-4 shows, six of the ten regions have approximately constant

monthly per capita consumption levels regardless of the month. All

of these are lower than average monthly peacetime or USDA Emergency

Allowance total per capita consumption. Four of the ten regions have

wide variations in monthly consumption and these exceed peacetime and

Emergency Allowance consumption in one or more months. The

variations in monthly consumption levels reflect seasonal variations

in production and in inventory availability.

As this analysis shows, the strategy of minimizing imports and

providing food to meet minimum nutritional requirements does

generally reduce total food consumption, and, therefore would

probably reduce transportation and blast shelter requirements. It is

expected that an analysis of this consumption pattern, similar to

4-6



a a

Iz I

a -4

z a -3

-4
H a

-4

z
- I

~ z

:~, -~ a

-7 ~ a to~
a z

H ~- I ~
- -~ ~ a -

-~H

~jI

-I ~:
,- 0z .1
-~ ~jI E

~
- L~.I 0-a

~ )-. a

- a

z
E 0

.1.-
a 0

a 4-

I I

- -, - - - -- t -, -

~:4-7



that performed in the Key Worker Blast Shelter Study, will be

performed to quantitatively determine achievable reductions in blast

shelter requirements. Accurate estimates of achievable reductions in

transportation requirements may be difficult to obtain without

extensive data collection and sophisticated work in transportation

modeling. Section 4.2 gives an indication of the potential

reduction. As expected, there are great regional variations in the

mix of foods consumed under the regional strategy. This study shows

that minimum nutritional requirements can be met with restrictions on

interregional food transportation by substituting a mix of foods

different from normal consumption. The similarities in the

consumption levels of the regional model to the other alternatives

indicate that the model does provide valid, practical results.

4.2 Comparison Of The Study Results With Peacetime Inter-Regional

Commodity Shipments

In this section, the results of the LP analvsi; described in

sections 3.1 and 3.2 are compared with inter-regional commodity ship-

ments during peacetime. The purpose of the comparison ab to investi-

gate the extent to which inter-regional food commodity shipments can

be reduced and still maintain a balanced diet for the regional

population.

The data for inter-regional commodity shlpment; ja. obtained

from the 1977 Commodity Transportation Survey.* It should be noted

that the regions used in the survey were different from the FZ1A

*"Commodity Transportation Survey" Summary 1977, Bureau of Census,

Department of Commerce. This is the most recent data available.



regions except for region 1. Thus, comparing the LP model results

with peacetime inter-regional shipments was not possible for each

region. Consequently, the total US inter-regional shipments were

compared for each commodity.

Exhibit 4-5 shows the imports of each commodity required for

each (FEMA) region as calculated by the LP analysis (Appendix C) and

Exhibit 4-6 gives the actual 1977 inter-regional commodity shipments.

The results of the two analyses are compared in Exhibit 4-7. This

exhibit shows that the LP analysis results require only 9.4 billion

pounds of imports from other regions compared to peacetime regional

imports of 45 billion pounds. Consequently, inter-regional

transportation requirements might be drastically reduced if a

regionally based food production, processing and distribution plan

were implemented, but the exact magnitude of the reduction cannot be

determined without a more extensive analysis.

About 52 percent of the inter-regional import reduction is due

to reduced grain shipments. Nearly 28 percent of the reduction is

caused by reduced shipments of meat products. The remaining 20

percent reduction is,- due to smaller shipments of dairy products,

baked goods and fruits and vegetable products.

It should be noted that this comparison disregards regional food

demand changes due to population incroases and shifts since the LP

model results were based on 1982 data and the peacetime shipments

were 1977 data. It is most likely that the actual peacetime

inter-regional shipments in 1982 would be greater than in 1977.

Thus, the import reduction potential of a regionally-based food

system wol. be greater than toat implied in the above analysis.

- _ _ - _ - : . .... = - :: : .. . ... , . - :, _ . . . .. .4- _
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5.0 POLICY AND PLANNING IMPLICATIONS

5.1 Policy Implications

There are a number of policy implications, both positive and

negative, associated with a regional system of food production,

processing and distribution. These are described below.

The results from the linear programming model analysis indicate

that most of the regions can supply a quantity and mix of foods

sufficient to meet the minimal nutritional requirements of their popu-

lations with little or no imports from other regions. In the regions

that require some imports, when imports from adjacent regions are

allowed, the two regions become a self-sufficient unit (e.g. Regions

I and 2, 4 and 5, 6 and 7). In most regions, the level of food con-

sumed is also lower than the normal peacetime or USDA emergency allow-

ance consumption. As Exhibit 5.1 shows, capacity utilization is

generally less than 100% for most of the major food groups.

Qualitatively, these results imply that adequate food production,

processing, and distribution can be accomplished with fewer workers

and reduced transportation than previously estimated. Although a

reduction in iterregiondl shipments was noted,this does not neces-

sarily imply less transportation distances because of the sizes of

the regions themselves. Also most of the distances travelled takes

place outside the risk areas and loading and unloading in the risk

areas would still be a problem. Therefore, the reduced shipments may

not be able to reduce blast shelter requirements.

Another advantage of this system is that it would facilitate

coordination of consumption requirements with production. Under

current FEMA guidance, food would be distributed to the population

5-1
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according to the USDA Emergency Allowance but production would follow

peacetime patterns. Since the Emergency Allowance differs signifi-

cantly in some respects from peacetime consumption, it would be

difficult to implement the FEMA guidelines consistently. If the food

substitution guidelines provided by FEMA were followed in order to

match consumpt ion with the foods available, consumption would

probably differ little from peacetime, and blast shelter requirements

would be relatively high. In contrast, the regional strategy

provides a mix of commodities to the population consistent with the

food available from regional production in a particular time period

rather than providing the same mix of food regardless of location or

time of year. At the same time, the mix of foods provided by the

regional system also results in consumption lower than in peacetime

while satisfyin.g the nutritional requirements of the population.

Thus, while additional planning would be required for the regional

system, it is :sore likely that this system would provide adequate

nutrition with mini mum transportation than would tie alternative

"business as osual/USDA Emergency Allowance alternative.

In addition, the regional strategy would provide several

idvantage in: a postattack environment. An attack would probably

Cause, najor Aisruptins i:i long distance transportation of goods due

to damage to equipment, roads and communications systems; damage to

tood pr)dur!-iI (e.g. crops), processing and distribution facilities

(e.g. warehouses) would also make supplies of a normal mix of foods

difficult to obtain. Plans for a regional system, which would

includo identification of resources on a regional basis, would aid in

providing adequate food to meet nutritional requirements with lower

5-.



coilsulmpt iion ind r eduiiced i rijsportat 1. in. T his woulId increase tine

p roba biIit y orf sur v iva L or la rgf r po rt ions nof ' lie popu latLion.

Lastly, in analysis wias carried ourtL eVilate a h ff o

the re-ionalize] food distributioni scyste.u on blIast shelter require-

mets Te euiemnt frblast sheltear are expected to reduce

under this system due to the following results:

(1) The present scenario gives Less food consumption (per
capita) than USDA emergency allowanice.

()The capac it v uti Litz at ion or Liie food processing fndustries
was fou.nd L-- De con) is Lde r in bL; Ilugw.

The anal-ysis was Lca-rried out to d a(quantitative measure of

the reduction in blast shelIter. It was assumed that percentage reduc-

tion in any food commodityv consumption would reduce the blast shelter

requirements by the same percentage. Exitbit 3-2 lists the food com-

modities conisumption by USDA emergency allowance and by the regionali-

zation scenario. Percentage change was calculated for each food com-

modity and was applied to find the blast shelter requireiaents, as

shown In Exhibit 5-3. The exhibit shows that in some cases the blast

shelter requ rametits i-icrease w bein. other derese owever there

is i let iecrea-,e bm 2 perceit, wnlc ii .i ;Is ignifticant . The

projcessing c ipac"ties )t !.ue food industries are not fully utilized

under this svs ca ui te procossinq- in non-ri sK areais should be -it

the aximum Lt. ry durinog :he ,risis pen rd i o that the excess

commodities can tie sto,,red for L-ie pos t-disaster perioed. The resulits

of the stLudy ilay Ict'ia l'c requiire more product ion in risk areas, to

compensate fur what- in peAcetine would be in interregional snipmnent

f rom a non- r is X irea.. Therefore the reduct ions in, blast shlelIte r

requiremnents Arnder thi, sstein may not he appreciabl)e.

Na turd lv- , 1 11nmh )f Jj f f cm tjjies wobi e ~so i dwithI the



EXHDIr 5-2

COMARiSON OF FOOD CONSUMPTION UNDER USDA EMERGENCY ALLOWANCE
AIND REGIONALIZATION SCENARIO

Food AverageAvrg
sic Commodity USDA Allowance Regionalization Scenario Difference Differeaco

D r.,411 253 -1 48 -3o)
Products

233 I Veg/FruiLs 6

315 (Processed) Mi

IVe<?Fruits 193
316 (Fresh)

24Processed 108s

P r,)dLi -13 -

2JB ~ aK U 113 L

Tot ii 955 -56



EXHIB[ r 5-3

EFFECT JF REGIONALIZATION SCENARIO
ON BLAST SHELTER REQUIREMIENTS

BLAST SHELTER SPACE REQUIREMENTS

Food Under USDA Adjusted to Reflect

SIC Commodity Emergency Scenario Regionalization Scenario

201 Meat Products 19248 23098

202 Dairy Producti 66i8 4376

203 Veg/Fruit (fresh) 3732 4478

204 Processed Grai, 25432

Products 66505

205 Baked Goods 45348

Total 100,568 98457



major changes in the food system associated with this regional

strategy. First, this type of system would require a major reorgani-

zation of the food system network. It would be necessary to identify

virtually all producers and processors and to redirect shipments to

alternative destinations. It would be necessary to develop planning

mechanisms to gather data and provide coordination in redirecting

commodities. Memorandums of Agreement between Regional Coordinators

with regard to food supply would be of value in the planning effort.

Because this system would involve more levels of the food chain than

under current FEMA guidelines, more government control would be

required. However, government control of all aspects of the economy

and society in general would be increased substantially in a crisis

or postattack situation, so this additional control of the food

system would seem less extreme than under nor ial conditions.

Second, production and processing would have to be adjusted in

regions that normally export substantial quantities of food to other

regions (e.g. California). Mechanisms would be required to prevent

losses of perishable foods. In fact, more processing capacity than

normal would probably be required in order to process fruits and

vegetables that would normally have been consumed without processing.

For example, if the demand outside the region for fresh and processed

fruits and vegetables from California was abruptly reduced, producers

and processors could incur substantial losses in revenue and they

would have no incentives to harvest or process the excess food.

Although losses of excess food might not be harmful in the short

term, in the long term, this food would be needed. This problem

would occur in other forms as well, for example, a decline in meat

5-8



consumption would cause an increase in the demand for livestock feed.

A mechanism, such as government compensation, woald be needed to

mitigate the effects of an abrupt change in demand. Government

support programs for agriculture exist today, so such a mechanism

would not be completely different from current policies. A mechanism

for directing redistribution efforts under emergency conditions would

be required, however.

Third, a regional system with minimum inter-regional imports, as

developed in our model, could result in depletion of inventories and

food shortages in the long term. Because the model developed does

not link t_)gether production and consumption from one month to the

Le xt, the magnitude and location of inventory depletions are

difficult to determine. Development of a larger model in which

monthly data were analyzed sequentially and regions were linked

together would generate the needed information.

Finally, A question arises concerning the level of industry

cooperation that could be expected in order to plan and implement a

reg iial tood system. Current planning emphasizes mini-nizing disrup-

tion )f the current food supply system. One factor in support of

this policy is the :iupport of food industry personnel. For example,

food industry personnel strongly favor continuing operation of

warehouses in high risk areas rather than trying to shift warehousing

acti ,ities to lower risk areas.* From the discussion given above,

* 'Guidelines and Data to Support Plans for Reallocating Food

During Crisis Relocation" SYSTAN Inc., December 1982.

the conclusion derived is that the self-sufficiency scenario may not
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be wo rthI its etrorLS i n pre,-attack plIa nning situations d ue to

economic droblemus and Ilevel of Government control required. However,

thle s ce na r io presents a positive cont ribution towards post attack

planning in supplying tood demand with minimum nutritional require-

merits and with a mininum amiount of help. Moreover, there nay not be

much choice in a post attack period but to use regional resources

rather thtan importing frui other regions.

5.2 Data Requirewents to Implemenr Proposed Regional Food Self-
Sufficiency Strategy

This section chiaracterizes the database manag~ement systems

needed to plan and execute a regionalized food production and

distribution system for crisis conditions. The current status of the

data usoel liti Ihe anailys is is discussed along with problems arid steps

to be taken to improve thle data system.

[)a t. reqo irerueoits identified in this -study inc lode monthly

regio-i )t 1 rodiii t tin[, itiieIiriead pr )cess ing capacities of the

U~fU~. i CC ii ddi oit, .1-t i o,, regional populations, nutritional

requt iflC"e~ 10 2cr nCi~i I --ommodities shipments are needed.

Fu f t it 1: d O ; 13 t d. , i dat we re collected f rom a niumber of

sotires ; in.;t itlcb ,iaid i,! i~ jenci es we re f ound. These included:

i . 1.iciylt dir
2. [ic'.ns i-,anr ulnitsi
3. Inconsistant aggregation methods (products, regions, time)
.4. Data countideutiality

Exhibit 5-4 shows some examples Of these problems along with

current souions, ind preferred solutions. The current solutions are

the ineaistres used in this study to impute values when data were

uinava i lab le.

)- I0
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An example of a problem, inconsistent aggregation methods, which

was encountered frequently is that data were often reported on a

quarterly or annual rather than monthly basis. Also, data were

reported for USDA or Department of Commerce regions, which do not

correspond to the FEM1A regions. Coordination among agencies and

private organizations which collect these data would alleviate these

problems and provide more useful information for FEMA planning. In

general, proper communication between FEMA and the other agencies and

organizations would help to ensure that the data is consistent with

FEMA's needs. A product of effective inter-agency coordination is

the "ADP Food Processing and Distribution Facilities, USDA Database"

which is prepared by USDA. Similar databases to satisfy the other

data requirements identified above, particularly production and

inventory data requirements, are needed.

In order to specify the data requirements and use the data

effectively, a database collection, management and use system must be

developed. This system should be accurate, complete and easy to use.

Exhibit 5-5 shows a schematic of such a system which could be effec-

tive in pr)viditug the data needed to plan and implement a regional

food production, pru,-,,ssing and distribution system. The schematic

shows the agenc-ies and toie data they must provide to the system. As

shown, additional feature of an effective system would be models to

forecast product ion, inventory and processing capacity. The next

feature of this system would be the regional food production, process-

ing and distribution linear programming and/or other models to deter-

mine regional requirements and develop resource allocation plans for

various emergency scenarios. The final feature of the system would

be a report generator to provide planning and other documents.

-12



EXHIBIT 5- 5

SCHEMATIC OF A DATABASE COLLECTION AND USE SYSTEM

USDA DOC

Data tapes for o Population Data
Production and o Interregional

Stocks of Commoditv
Commodities Shipments

FEMA

DATABASE

MANAGEMENT
TradeNMFS SYSTEM Associations

Fihea 
(Commodity

Dtocks)

\V.

FEMA Food

Production, Inventory,

Processing Capacity, etc.

Forecasting Models

Emergencv

Optimal Resource

Allocation Procedures

Planning Documents

and Other Reports Senerator

3-15



In summary, to prepare a suitable information management and use

system for emergency planning, the following steps are recommended:

I. Set up a formal data communication system between FEMA and
other agencies to coordinate timely data collection, thdreDy
Improving data consistency, accuracy and completeness.

2. An inLtegrated food commodity database should be established.
The data should be collected at least at a 4 digit SIC level.
The dat.i should be characterized by a product code, month,
year, region/state codes, data source and data category
(production or stocks).

3. The agencies should prepare the databases and update them

periodically.

4. A forecasting system for estimating future product

availability should be implemented.

5. An optimal resource allocation procedure should be desigueo
and integrated wit i the data base management and the forecast-
ing system. This procedure could be an extension )f the
model used in ta s analysis. A more comprehensive molel naLy
include the foll.owing:

* ProdkicoL; -onsideced at the 4 digit SIC level

* Al1 regions and mouths integrated into one niatjioal no-
A schenmat iC of a national model is shown in xhilbt , -n.
T:1i s model would require about i)OO equajo iOs wir Gve,-
20,'OXH variables.

0e, l i-I.<.i Led reports and plans; generA ion Syste'D.
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APPENDIX A

ABBREVIATIONS USED FOR VARIABLES

AND ROW NAMES IN THE LP K1ODEL
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APPENDIX A - ABBREVIATIONS USED FOR VARIABLES IN THE MODEL

VARIABLE NA-E ABBREV IATION

Grain Production GRP
Meat Production MTP
Milk Production MLP
Veg/fruit Production VGP

Grain Inventory GR1
Cattle Inventory MTI
Milk Inventory MLI
Veg/fruit Inventory VGI
Meat Import MTIM
Veg/fruit Import VGIM
Milk Import ML IM
Grain Import GKIl
Grain Export UREX
Veg/fruit Export GEX

Meat Export MTEX
Milk E -port MLEX
Processed Meat Inventory PRMTI
Processed Grain Inventory PKGRI
Dairy Products Inventory DARI
Baked Goods Inventory BAKI
Processed Veg,'fruit Inventory PRVGI
Processed Grain Import PGRIM
Processed Meat Import PMI:
Dairy Products Import .AR I%
Bakery Goods Import BAKI>!
Processed Veg/fruit Import T

Processed Grain Export PGREX
Processed Meat Export PM EX
Dairy Products Exports DARE"
Baked Goods Exports BAK EN
Processed Veg/fruit Export PVGEX
Processed %!eat Production
Processed drain Production PRG;R

Processed Veg/fruits Pro duction PRk
Dairy Production
Processed Veg/fruits Production
Processed Grain Demai P *G Ri)
Processed Meat De-and ?R.17,
Processed Veg/fruit Demand PRV';D
Dairy Products Demand DA?1J
BaKed Goods Demand BAKD
Fresh Veg/fruit Demand FVGD
Energy Requirement ENRG
Protein Requirement PROT
Calcium Requirement CALC

Thiamin Requirement THIU,
Vitamin C Requirement VITC
Niacin Requirement NACN
Riboflavin Ren irement R FL N
Carbohydrates Requirement CARBi,
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APPENDIX A - Continued

ABBREVIATIONS USED FOR ROW NAMES IN THE MODEL

ROW NAtE ABBREV LATION

Grain Balance Equation GRBE

Grain Production Limit GRUL
Grain Inventory Limit ;RIL
Meat Balance Equation MT BE

Meat Production Limit MTU L

Meat Inventory Limit MTIL
Veg/fruit Balance Equation VGBE

Veg/fruit Production Limit VGUL
Veg/fruit Inventory Limit VGIL

Milk Balance Equation MLBE
Milk Production Limit AL.L

Milk Inventory Limit ',fLIL
Processed Meat Balance Equation PRTBE
Processed Meat Production Limit PRMTUL
Processed Meat Inventory Limit PR.MTIL
Processed Grain Balance Equation PRGRBE

Processed Grain Production Limit PRGRUL
Processed Grain Inventory Limit PRG IL
Processed Veg/fruit Balance Equation P RVGBE

Processed Veg/fruit Production Limit PRYGUL
Processed Veg, fruit Inventory Limit PRBGIL
Dairy Products Balance Equation DARBE

D)airy Products Production Limit DARUL

Baked Goods Balance Equation B3,ABE
Baked Goods Production Limit BAKUL
Baked Coods !IvenLory Limlt BAKIL
Energy Baiance Equation .NRCBE

Energy Upper Limit ENRG U
Energy Lower Limit ENRGL
Protein Balance Equation RPC TBE
Protein L'pper Limit PRO--
Protein Lower Limit PRo7
Cal:ium Balance Equation -ALBE
Calcium Upper Limit -'ALCU
Calcium Lower Limit CALCL
Thiormin Balance Equation -HI)BE
Thiomin Upper Limit -HiU
Thiomin Lower Limit THI oL
Vitamin C Balance Equation VITCBE
Vitamin C Upper Limit VITCL
Vitamin C Lower Limit V iTCL

Niacin Balance Equation NACNBE
Niacin Upper Limit NACNZ'
Niacin Lower Limit ';ACNL

Riboflavin Balance Equation RFLNBE
Riblflavin Upper Limit RFLNU
Riboflavin Lower Limit RFLNL

Carbohydrate Balance Equation CARBOE

A-3



kPPENDIX A Continued

-ABbREVIATIONS USED FOR ROW NAMES IN THE MODEL -Continued

ROW NAME ABBREVIATION

Carbohydrate Lower Limit C ARBL

Fresh & Processed Veg/fruit Ratio Contraint FV!/?V
Meat Consumption Lower Limit MT RL

Veg/Fruit Consumption Lower Limit VG RL
Grain/Baked Gocis Consumption Lower Limit G RRL
Dairy Prc~ucts Consumption Lower Limit DARL
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APPENDIX B

INTRODUCTION TO INPUT DATA

This section describes the input data to the linear programming

model. The data sources, assumptions and procedures are discussed

along with detailed data tables. The catagories of data for the LP

model are:

1. Production, stocks, and processing capacity

2. Nutritional coefficient (Cie) and Limits (de)

3. Population (POP.)

4. Intra-and inter-industry consumption(aij)

5. Losses in distribution to consumers. (bi)

The sources, assumptions and procedures used in collectiig the

data, are discussed briefly in Exhibit B-I; Exhibit B-IA lists the

regional production, processing capacity and stocks of each

commodity. The production, stocks and processing capacity data are

characterized by region, month, SIC and type of data (i.e. production

or stocks). The stocks of the processed commodities include the

stocks held by wholesalers, retailers and consumers. Exhibit B-2

)ives the estimated number of days for which the stocks of each food

commodity are held by wholesalers, retailers and consumers. Nutri-

tional coefficients and nutrient limits intake used in the analysis

are given in Exhibit B-3 and Exhibit B-4 gives the estimated regional

population. Intra-and inter-industry consump t ion cofficients are

given in Exhibit B-5; the losses in distribution to consumers are

listed in Exhibit B-6.

B- 2



The data corresponds to the year 1982 unless otherwise

specified. The data tables are given by regions and 3 digit SIC,

which were integrated from state data given by 4 digit SIC. The

units of measurements are millions of pounds.
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EXHIBIT B-I

SUMMARY OF INPUT DATA

COMMODITY SOURCE ASSUMPTIONS/PROCEDURES

I. Grains 1. "Crop Production" Annual Production data for each crop was
(Production Summarv,1982,Crop Reporting available on an annual basis. Monthly
and Stocks) Board, Statistical. Report- data for each grain and each state

ing Services, USDA was calculated on the basis of the
2. All Issues of "Grain percentage of harvesting that occurred
Stocks" for 1982 in that month.
3. "Usual Planting and Har- Grain stocks data was available
vesting Dates" Field & Seed ouarterlv foc 82. Monthly stocks were

Crops March 72 Agri. Hand- obtained by linearly interpolating for
book No.283, SRS,USDA the missing moniths. Grain stocks

for a few states were n~ot available
due to their confidential operations.
Stocks for these states were obtained
by distributing equally the uniallocated

totals among these states.

2. Meat,Fish l."Livestock Slaughter" Livestock slaughtering data was available

& Poultry Jan. 82-Jan. 83. as the total numbers slaughtered at the end
(Production 2. Livestock Slaughter of each quarter after March 82. The
& Stocks) Summary 82 monthly data for Jan. to Dec. 82 was

3. "Cattle" Jan. 83 obtained by distributing the number
4. "Hogs & Pigs" All slaughtered quarterly among the months
reports 82 missing data.

5."Goats & Sheep" Inventory data available was not
All Reports 82. consistent, therefore the following assump-
All reports published- tions were made:
by SRS, CRP, USDA 1. There is a linear relation between

production and inventorv of livestock.
6. "Fisheries of U.S." 1982, A linear regression technique

April 83 USDOC, NOAA, was used to generate the inventory data
National Marine Fisheries for the states for which no data

Services. was available;
7. Landings for states, 2. Inventorv is proportional to production

North Carolina, South quantities for different months of the
Carolina, Florida, Georgia year.
Alabama, Mississippi,
Louisiana, California, The sheep inventorv was available only
Washington, Oregon from for Jan 82 Therefore, the relation between

NMFS regional offices. production in Jan 82 and inventory on
8. "Frozen Fisheries Products" Jan 1, 82 was estimated. The same
Annual Summary, 1982, US proportion was used for obtaining in-

DOC, NOAA, NMFS, April 83. ventory data for all other months.
9. "Poultry Slaughter"

Jan 82 - Feb 83. In case of absence of monthly data for
10. "Eggs Chicken & Turkey" fish landing for anv state, the per-

Layers and Egg Production, centage of fish landings for each month
was applied to the annual landings
for that state.

B-4



COMMODITY SOURCE ASSUMPT!,1':S 'PPSU' (FW.F S

CRS, SRS, USDA. The frozen fish stocks an! meat stoc".s
11. "Cold Storage" Annual in cold storage were i-ailahle accordioc

Summary 1982, arch 83, to USDA regions (different from FEMA).
CRB, SRS, USDA The'.' were converted to EIA regi,)(s

using the assumntion that cold stora'e

stocks are proportional to the production

in these states.

3. Milk 1. "Milk Production" Jan 83 Quarterly data from April 82 onward

(Production CRP,SRS, USDA "Milk was distributed monthly approximately

and Dairy Production" Jan 82 according to the 81 ronthlv oroduction

Products distribution.

Stocks) 2. "Cold Storage" Annual Sum- Cold storage stocks of dairy products

marv, Jan 82, March 83, were available for USqDA regions. They

CRB, SRS USDA. were converted to FEMA region I) dis-
tributiuig the stocks among the states

according to milk production in the

states.

4. Fruits, 1. "Non Citrus Fruits & Nuts" For fruits and vegetables, the data for

Nuts, and 1982. Annual Summary, Pro- annual production was available for all

Vegetables duction, Use & Value, Jan the states. The monthly nroduction was

(Production 83, CRB,SRS, USDA. ohtained hv multiolvinc the aniial pro-

and Stocks) 2. "Citrus Fruits" Production duction bv the percentace harvested ini

Use & Value, 1982-83, Septem- that month.

her 83. Potato stocks were assumed to he zerO

3. "Vegetables" Annual in August and then increasing t ii

Summary 82, Production, Use December. With this assumption, the

& Value, Jan 83 CR8, SRS, distribution of notato stocks for all

USnA months was obtained from the stocks

5. "Estimated Potato Stocks" data which was availalie for on lv

All Issues of lq82, CRB, SRS months. Stocks data for vegetahles

ITSDA and fruits in fresh and processed form

6."Fruits & Tree Nuts" Bloom- was available according to UISDA regions,

ing,, Harvesting and Marketing The data was converted to FElA

dates, Ag. Handbook No 186 region hv distributine the st ocks m,,

CRS, SRS, USDA states according to the -ro ,:(-tion iii

the states.
7. "Usual Planting and Har- Canned and preserved tocks .t fni its

vesting Dates for Fresh vegetables were -vailable for te wt,,le "
market and processing vege- 4 times a rear. The rogional distriNati,.n

tables" AG. Handhook No.507 was obtained hr distrihut i i 1'" tota] i )t

SRS, USDA the regions in proportint to regional ",r-
8. "Cold Storage" Annual duction of fruits S vesztThle. Ilis'ine

Summary 1982, CR7', SRS, USDA months were linearlv intrpnlated.

9. "Almanac of the Canniog,
Freezing_ and Preserving
Industries", Edward Judge &

Soos, Westminister, "D 1983
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COMMODITY SOURCE AS SUMFT I 0%S / PROCEDI'RES

5. Processed "ADP--Food Processing anid Aggreg4ated to the FFMA regionis aod 3-d ioi t
products (Proces- Distribution Facilities, SIC level.
ing Capacity) U.S.D.A. datahase."

6. Processed SYSTAN, Inc.- wholesale, These stocks were calculated byv aultin1vioo
Products retail and consumer regional pop~ulationI by averagze dailv conj-
(Wholesale, retail, supplies sumptioni of each COMr~odi~v aod 1,y the
consumr stocks) number of days' supplv held hy wholesalers,

retailers, and conisumers. See Exhibit R-2
for wholesale, retail, consumer supplIies.

B-6



EXHIBIT B-1A -PRODUCTION AND STOCK DATA
OF FOOD COMMODITIES

77 a

4E5.CN 4 72995 a a a :340 l:a~: :~

;3AON,5 279831 4 0 a 84 !48EZ .7j2 :r J7

5 0 a 1469 25.? E!6 51 4! EZ

Q EG2N 7 E4182 4 a a C*48.5 6 Ea

IE31IJN 8 5. a 0 a W7 ~ ~

3 154 8 Zt 47 7 Z 5 5~>

r4E~. h anove cata contains wneat. c:2r. sovoear.. rice. sopm rye. : anev arc az

2. 7he vily~ oroctton is nasec or, -, oercentace ,- eav croo arvese: i:j-.~ :-e

Source:1. Croo Procuction. Annrual. Sumimaryi A826. Croo Reoor-:c Bcarc. .,.6
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EXHIBIT B-IA (Continued)

AL GRAIN STOCKS (MILLION POUNDS) SC= 0,

REGION JAN FEB MR APR MAY JUN JUL AUG SEP OCT %CV DEC

REGION 1 339 359 372 385 357 326 33i 335 339 342 34! 10

REGION 2 5280 4487 38% 3384 2926 2562 2536 2524 2513 2501 3446 4363

REGION 3 14257 12447 11046 9645 8888 6531 5832 5133 4434 3735 73:2 :?785

REGION 4 35367 29323 24179 19035 14903 18771 9895 9020 8408 7797 :7:67 26267

REGION 5 253271 224701 202380 180859 154287 128514 118468 1842: 98375 88328 1444?9 :58840

REGION 6 56706 48413 41521 34630 30749 26869 29109 31350 35989 406238 46Z65 5:356

REGION 7 238984 209138 191439 173739 154722 135704 132559 129414 :26314 1232:5 159856 1:5420

REGION 8 66314 61533 57890 54246 48302 42357 52842 67-327 73812 54297 78182 72248

REGION 9 8163 7814 6129 5244 4539 3835 4081 43E8 5251 6174 6843 7502

REGION 10 18915 16452 14613 12773 11267 9761 12118 14474 16831 19:38 19095 :905

Source: All Issues of "Grain Stocks' for the year 1982 Published by C.R.B. U.S.D.A
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EXHIBIT B-IA - (Continued)

REGION JAN E M A;R 09Y Z 7

REGION 2 87 88 95 87 91 92 Z3 9: ?, 36 -

;EGICN 3 !21 507 585 55 544 584 557 647 E :6 Ei S

REGION 4 1107 1165 1330 :275 1305 1461 1347 :227 2>35 :330 :27

REGION 5 1072 .034 1146 1045 !M7 17 804 1135 '.Z E ' (7

EGIN 6 969 957 ;061 :065 12:5 1515 1244 222 .Z98 : 75

REGION 7 1971 1817 1935 1771 929 :848 :902 :KS

REGION 8 323 340 390 335 34 364 373 384 373 43 49 37

REGION 9 440 419 438 448 483 5:3 458 461 45E 445 4. -

RE3ION 10 234 225 254 223 227 237 258 273 N47 251 :

Source:l.'LivestocK Slaughter. Jan 82 - Jan 83*.anc 'Annual Summary. 1982".

2."Poultry Slauchter.Jan 82- Feb 83. All Issues

3.'E.s. Chickens and Turkeys. Jan 83'

4.Fisn Landings cata from ;eqional offices of National Marine F:sne:v Service.:\.

5.Fisheries of United States. 1982. o'ilisned Poril.83

Reoorts 1-3 are ouahsied by U.S.D.A. Croo Reoortno Boarc.S. ..S
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EXHIBIT B-IA - (Continued)

L:VES~C :N'vz :E : .. : ;c#s) LE 7 E

REGION JAN FEB YAR APR Ay 'IN jL A16 :E,

REGION 1 141 140 15a 149 145 :40 :37 173 '44 :.5 '44

REGION 2 335 343 344 341 332 323 317 .:: ::6 3-a -:: :4

REGION 3 894 962 1005 995 977 96i 945 945 945 346 "

REGION 4 165 1756 1813 1808 1781 176: 1722 1724 :722 :732 ::L :563

REGION 5 2958 3060 3116 3126 3101 3094 3070 3013 8 2"38 - -- --

REGION 6 2576 2564 2536 2535 2551 2476 E473 2467 248: :.67 :16: 3:

REGION 7 514a 5149 5179 5883 5033 5017 E78 U86, 506,4 UZ4 5 5 .

REGION 8 2109 2151 2028 239 2866 U83 2086 2U4 235: 22 2:62 6-J,

REGION 9 1053 1154 1130 1:25 1155 1145 1163 '164 11c! -7.:3 L E7

REGION il 641 650 629 618 633 628 633 625 6S2 596 f33 .-6

Source:l.Cattle. January 83.

2. *Hogs ano Pigs' All reoorts for 1982

3. *Goat % Sheeo' All Issues for 1982

All reaorts oublisned by Croo Reorting Board. S.R.S. U.S.D.A
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EXHIBIT B-iA - (Continued)

ALL FRUITS. vjT-$. S , v3ET B - ,-

REGION ANNUAL PROD JA% FEB MAR. . - -' -

REGON I 3670 0 0 3:3 S66 :3-:

REGION 2 4630 0 0 0 0 65 174 54! .': :25?

REGION 3 3408 0 a 0 . 72 27 465 338 a3 6 -

REGION 4 6019 261 360 360 669 855 732 607 489 407 6 3 .

REGION 5 1384 0 a 0 0 5 280 104 2S? -75 .- -

REGION 6 2673 99 96 :21 268 402 392 276 253 :2:

REGION 7 808 @ 0 a 0 0 5 20 : 2 6 : 4

REGION 8 497 0 0 0 0 0 32 318 6:3 :?06 ' 794

REGION 9 37092 1338 1428 1698 1904 4046 5421 64'8 533 8 8.

REION 1 M-286 61 61 a 0 37 139 1291 3519 6 92 E6 :1i

SOURCE: 1. 'Vecetaoles. Annual Summarv. 1982'

2. 'Citrus Fruits. Annuai Summary. 1982'

3. 'Non Citrus Pruits and Nuts. 1982-83"

4. Usual Plantinc arc harvestina Dates for Vecetaoles

5. Bloo~ma.Harvestino ard Mar~etirc Dates for Fruits arc Tree Nuts

6. Potatoes and Sweet Potatoes. 1982 Annual Slim.carv

7. Usual Plantino and karveszirc Cates for Dotatoes. -ancDool

Note: All tme aoove reoorts are ouolsmed ov Croo Reoort-nc Boarc.S.S.J...S.D.A
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EXHIBIT B-IA (Continued)

~EG GN .!AN B Y-.P A'.. !- -

EKNi 2,379 1735 :41" :80 58i 6z8 3:24 6267

REGION 2 65 A2 273 ;57 ;1 6g 99 :32 22:

REGION 3 492 433 238 166 64 84 99 :- 29. 4" 5

RE3:N 4 74 42 !6 11 6 1 24 45 67 iz :35

1E1iON 5 198. "869 35 96 475 577 205 33 735 5

REGION 6 3 0 z a 0

REGION 7 "60 157 :35 73 23 48 25 41 97 ;.

RESGiN 8 C266 1871 169 987 452 65, 326 E 662 1328 53,4

REGiON S 1'953 1222 57 566 644 776 363 ;:43 :5c7 C, 7

qEGO: !8 109!8 931' 7674 6046 4:70 l1:: 22:9 345 358-3 66 5 :,",8

Soqrce: 1 otaro Stocxsl All :ssues of :982 ar, Anual Cola St.-race Summarv, &

Cio Storaze' 4nnual Susmary. 1982

Above Reoorts are ouOlisned ov OR.PG. .G. J.S.D.A
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EXHIBIT B-IA - (Continued)

;EG : 0% : B A\7::R A,2R :Y j A a, - SE0"

RE-icN i 33i 3 8 362 397 Z54 2 2 37

REGIN 2 963 892 i20 1!54 1029 936 946 3:7 375 386 ,5 35

REGION 3 :102 i048 131 :271 133 :230 :!3! :66 ::35 ::67 222

REGION 4 986 939 :260 l::3 :219 327 9,6 9:7 97 :229 i 33 :033

REGION 5 3907 3652 4!39 4743 423 3845 3953 3833 4273 39'3 74:-

RESION 6 638 594 67 65: 580 f23 52 513 545 7 4:, ?:

REGION 7 7:: 651 72: 82 731 665 7.0 668 73: 730 ic -j

REG:ON 8 446 426 463 526 465 46 456 42 47, 4 : -

REGION 9 131: :205 1367 i515 1352 1229 :358 :3:7 :!9 !377 :!:L

REB!ON :0 529 487 555 642 571 519 586 569 624 579 '6 Z7:

SOLRCE: MiLK PRODLCT1ON ANNSAL SU*NRY. 196. CROP MWRT s:.

ILK PRCDLCT:N. JANUARY 1382
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EXHIBIT B-IA (Continued)

L YEP 22 3W -33 ST hz :-"3 3::: :3.

.9I0N 'AN FEB YAR AP R AY LN :

REG2N : 366 38: 333 332 33 34: 358 37i 3 37

REGCN 4 495 430 436 433 434 501 5. 536 535 . .. e .u

REGtN 3 634 631 606 636 644 67: 703 745 7:0 -0

E3ION 4 891 381 876 894 894 910 931 35; 363 35 3 35

;EGION 5 i176 1166 1:45 :173 -U!: :330 '244 :... :74 :22

REGION 6 673 663 679 68: 679 s65 632 639 7(5 63: --3-

REGION 7 53 5:2 493 5:0 537 544 550 557 564 5.. .

2G9 N 8 ,70 166 :64 :65 166 167 :69 :72 75 . 7 : ..

REGION 9 872 38 794 803 817 833 578 330 354 K K-

RESION !0 252 242 330 232 235 240 254 268 277 -"

NOTE:- THE DATA LN'LUDES 7-E iLEEALE. RETAIL ANO O3: .

Source:Cold Storane. Anrnua Summary. 1982.' Droo Rezort:nc Bcarc.9..S... .



()ENGINEERING AND ECONOMICS RESEARCH INC VIENNA VA '

R ACABRAAL ET AL 30MAY84 EER-T- W0D84
UNCLASSIFIED EMW R3 R 1286 FIG 15/3 N



1111111111.
.23.2I~*

MICROCOPY RESOLU ION TEST CHART

NA'' i



EXHIBIT B-IA (Continued)

PLU FRUITS AND VT ~EL s70CAS :N "CcE3SE)l7: ~c o I; E33

REGION JAN F- R AFR AY JU JL. ka ,EE 'W' C Q

REGION 1 1274 1077 1070 1285 1269 1032 1352 :46: ;Z63 -E62 :E2

REGION 2 2014 1995 !964 1938 1918 1386 1941 :993 2266 2".c6 2 9 25

REGION 3 2364 2a463 2492 2613 2618 2517 26i8 2625 2329 27:2 2666 225

REGION 4 3831 3961 4010 4281 4277 4019 4241 4227 2642 4406 4374 37C8

REGION 5 3974 3982 3836 3826 3781 3657 3872 403 4179 4469 43:7 4I-6

RESION 6 210 2M92 2079 221. 2198 2653 2n: 2343 )285 2488 24! . ...

REGION 7 874 869 864 1622 :1:6 84 !Z85 1161 884 Egj4 '242 E

REGION 8 781 704 684 912 892 636 974 1088 7M 1317 :2!3 79

REGION 9 3858 3766 3538 3067 2944 31l7 29:6 389 435: 4099 M1 4:7
l .31707 29i7 1798 4

REGION 1 1665 1676 I577 1514 1453 138@ 1427 15!0 1791 2117 1798 i7,9

NOTE: Wholesaie anc retail and consuers stocks are :ncluae

Source:1.Annual Cold Storace Suuary. 1982. U.S.'D.A. Croo Reoortin; Boars

2.9Imanac of the Canning, Freezino and Preserving Inaustries.

Edward Judge & Sons. Westainister. D 1983
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EXHIBIT B-1A - (Continued)

ccMSSE3 GRA; S-c I..2 PL 'ate: 2-:5-84 52: Z4

REGION JAN FEB YAR APR 7Y LN JUL ALG SEP .V 2"

REGION i 49 49 49 49 49 49 49 49 49 .9 - 4 4

REGION 2 133 133 133 134 135 136 :36 :35 :3 T 37 :29 :+E

REGION 3 log 18g 189 109 1. 1:2 1:0 1:2 M~ :.3

REGION 4 22B 230 232 232 233 23 2.30 229 23 2 ...

REGION 5 270 269 268 272 27 278 276 275 273 279 5 - :.

REGION 6 446 504 531 522 523 488 448 398 439 46! 7 a72

REGION 7 12: 121 120 122 124 126 !24 121 :22 :27 123

REGION 32 32 32 32 32 32 32 32 2 3. 33 33

REGION 9 266 306 335 347 371 375 383 400 349 322 70 /4

REGION W 48 48 48 49 49 50 49 49 49 2 5: 2

Data obtained from CURRENT INDUSTRIAL REPORTS FLOUR MILL:NG PRODUCTS DECEMBER 1982.
Values ootained for Par.Jure.Seot.Dec 1982. Intermeaiate sonithly data interoolateo.
Assumes stocks distributed in same orooortiorfs as oroauction.
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EXHIBIT B-1A - (Continued)

DAIRY STOCKS: COD S1.AGE AD DRY Y:- c !:\Z , sc= ..

REGION JAN FEB MAR APR .AY . N .L- sp

REGION I 57 57 56 55 5 55 55 !6 56 56 57

REGION 2 161 162 170 174 178 181 178 175 171 :7 1a :E7

REGION 3 159 159 165 169 173 177 175 173 7M :6 :6a :E

REGION 4 186 181 177 let 184 188 189 198 !91 .9A :97 i

REGION 5 818 817 844 886 926 367 961 955 949 955 ?Z 36

REGION 6 154 156 155 153 158 148 143 139 134 134 :34 :

REGION 7 194 191 189 203 218 232 234 236 233 246 S52 -

REGION 8 1e 100 99 103 18 113 114 1i5 1!6 !19 1: :-4

REGION 9 165 166 169 171 173 174 177 179 :81 :82 :a- :54

REGION 18 78 71 71 72 73 74 75 76 77 78 79 79

DRY MILK
STOCKS US*

* Stock data from AMERICAN DRY MILK INSTITUTE. INC MONTHLY STATISTICAL REPORT SEPTEMBER 1983
Values obtained for Jan.Feb.Xar.Jun.Seot.Dec 1982.
Data exceot Dec includes nonfat dry milk.dry wnole milk.human food dried buttermilx:Dec.nonfat cry aulk only.

Other source was "Cold Storace Annual Summary. :982" C.R.P..S.R.S. U.S.D.A

NOTE The a5ove data includes the stocks held at wholesale. retail and consumer levels
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EXHIBIT B-LA - (Continued)

a'.LESALE AND R"Al! S70CA 0: SAMKRY M'- iO1DLC7S K...:o =ONS :25j

RESION JA% FEB MR APR MAY JUL 3 S :T 3 V D:

REGION 1 12 12 12 12 :2 :2 :2 .2 :2 :2 :2 :2

REGION 2 24 24 24 24 24 24 24 24 24 4 24 2

REGION 3 23 23 23 23 23 23 r3 23 23 23

REGION 4 39 39 39 39 39 39 39 39 39 39 29

REGION 5 44 44 44 44 44 44 44 44 44 44 4.4

REGION 6 25 25 25 I5 25 25 25 25 25 25 25 25

REGION 7 11 11 11 11 11 :1 1 :1.

REGION 8 7 7 7 7 7 7 7 7 7 7 7 7

REGION 9 27 27 27 27 27 27 27 27 27 27 27 27

REGIONI1 8 8 8 8 8 8 8 8 8 8 a

Note: The above data consists of only wnolesalers. retailers aria consumers stocx

As other stock data was not availaoie
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EXHIBIT B-IA (Continued)

4ON, Y P D 7TION CAPACT7IES OF VA+RIOUSP;CCESS,NS i uST\GS . P,,)

INDUSTRY REG I REG2 R2 63 REG 4 RE, 5 RES 6 REG 7 ;E6 8 ;-69 .E 3:0

MEAT PMODUCTS 177 58 2452 !962 !4!4 1157 I22 j 7 :9 22:
SIC* 21

DAIRY PRODUCTS 1832 2978 2209 526 10925 1722 1863 1557 2715 :a32
SICu2m

FUITS & VEG. 90 212 418 1176 3673 317 21 157 S24 5870
PROCESSINGS
SIC,293

GRAIN MILL PROD 14 378 259 141 1615 593 395 "i: 'Ea :Z6

BWAY PRMJCTS 47 422 154 323 598 94 476 453 4: % 3
SICQ2S

Source: ADP- Food Processine and Distribution Facilities. U.S.D.A dataoase

Note: The above data is based on 40 hours/week olant ooeration

B1
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EXHIBIT B-3 NUTRITIONAL COEFFICIENTS AND NUTRIENT INTAKE LIMITS FOR THE LP MODEL

COEFFICIENTS* LIMITS

(Per Killion Pounds) (Per Million Popuiaci-n)

---------------------------------------------------- -------------------------------------- ---------- ---------

NUTRIENT NEAT DAIRY FRESH PROCESSED BAKED PROCESSED MINIMUM** W:UM**

PRODUCTS PRODUCTS VEG/FRUITS GRAIN PRODUCTS GOODS VEG/FRUIT

------------------------------------------------------------------------------------------- --------------------

ENERGY L.099 .398 .333 1.121 1.337 .375 54

Billions KCal

PROTEIN .L09 .021 .008 .021 .036 .006 1.5 5.-5

Millions Kg

CALCIUM .0
7
3 .747 .098 .165 .279 .074 9-2

Thousand Kg

THIAMIN .92 .18 .33 2.4 1.47 .33 15 135

Kg

VITAMIN C .17 3.51 75.26 75.2 1 21 300 -1

Kg

NIACIN 23.1 .36 4.32 29.5 11.9 3.3 150 1710

Kg

RIBOFLAVIN .98 .84 .26 2.17 1.01 .16 30 .53

Kg

CARBOHYDRATES .002 .027 .064 .231 .247 .075 5.25

Kg

Source: U.S.Department of Agriculture, Nutritive Value of Foods,

Home and Garden Bulletin Number 72, April 1981

*Coefficents were based on weighted averages of foods within each group (e.g for

meat: beef, pork, chicken etc.) according to peacetime consumption pattern.

*From Franz & Kearney "Maincaining Nutritional Adequacy...." p..Planning Period ap : i ieeks

***Values for all the nutrients except energy are three times the Recommended Daily Allowances

(RDA's) developed by the National Academy of Sciences

The maximum energy value is the maximum recommended 
by N.A.S.
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EXHIBIT 8-4

POPULATION DATA
(MILLIONS)

REGION POPULATION

REGION 1 12.49

REGION 2 25.1

REGION 3 24.11

REGION 4 40.1

REGION 5 45.72

REGION 6 26.5

REGION 7 11.85

REGION 8 7.26

REGION 9 28.46

REGION 10 7.86

UNITED STATES 229.45

SOURCE: U.S. DEPARTMENT OF COMMERCE, BUREAU OF CENSUS
ESTIMATES OF THE POPULATION OF STATES, BY AGE:
JULY 1, 1981, AND 1982.
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EXHIBIT B-5

INTRA- AND INTER-INDUSTRY CONSUMPTION COEFFICIENTS
(LB PRIMARY PRODUCT /LB PROCESSED PRODUCT)

PRIMARY PROCESSED DAIRY PROCESSED PROCESSED BAKERY
PRODUCTS MEAT FRUIT/VEG GRAIN INDUSTRY

GRAIN 1.3

MEAT 1.17

MILK 1.9

FRUITS/VEG 1.79

PROCESSED -.96 1.3
GRAIN

PROCESSED -.84 .04
MEAT

PROCESSED -1
FRUIT/VEG

DAIRY PRODUCTS -.86 .02

BAKED GOODS

Sources: (a) U.S. Department of Commerce, Bureau of Census, 1977
Census of Manufactures, Volume II Industry Statistics

(b) Almanac of the Canning, Freezing and Preserving Industries,
Edward Judge & Sons 1983.

(c) U.S. Department of Agriculture, Statistical Reporting Service
"Dairy Products Annual Summary 1982"

Coefficients were based on:
(a) the ratio of materials consumed to shipments;
(b) a weighted average of values from from the Almanac; and
(c) the ratio of dairy products production to milk production.
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EXHIBIT B-6

Estimates of Food Losses During Distribution

Product Group's
Food Product Proportion of Super-

Group Losses Market Food Sales

(percent) (percent)

Fresh Beef 4.8 13.4

Produce 9.04 - 16.61 9.8

Dairy Products .63 - 3.50 15.2

Dry Grocery .382 36.2

Frozen Foods .98 - 2.85 8.1

Bakery Goods 1.05 - 12.48 4.7

Deli Foods 4.91 - 7.40 5.2

Totals: 1.77 - 3.601/ 92.6

!/These figures are based upon a range of 1977 dollar losses-
$1,590 to S3.234 billion -- as a percentage of 1977 total
supermarket food sales.

Source:

Thomas R. Pierson, et al, Losses in U.S. Food Distribution System
Food Losses, Overview and Summ~ary Agricultural Economics Report 421,

Department of Agricultural Economics, Michigan State University

December 1982.
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APPENDIX C - RESULTS OF THE LP ANALYSIS

ANALYS:S OF :_p MODEL OUTPUT F'OR .E30.N I

I - - - ~ - --- -------- -----

FOOD INDUsTR:ES OUTPUT LLON POLINDS)
-- --- -- --

i MONTHI FOOD ITE"Sl AVAIL. AVAIL. AVAIL. REO. REGD. RQD. REOD. EXC:ssA: -yA,- ^ :x3. :cS;
I PROD. INVENT TOTAL IMPORT PROD. INVENT. TOTAL -'.:Z-.

- ---- I---------------- ------------
iJANUARY IMILK 1 339 a 339 0 N.A N.A 339 0; ..A
IFEBRUARY 1 328 a 328 a N.A N.A 328 0; N.A .00:
INARO 1 362 0 32 0 N.A N.A 362 0! N. A ,2
IAPRIL 1 1 397 a 397 6 N.A N.A 397 0, N.A .CN;
IMAY 1 354 a 354 0 N.A N.A 34 3: N.A .20
IJUNE 1 322 6 322 6 N.A N.A 322 8. N.A 'LZ
]JULY 1 1 337 a 337 1 N.A N.A 337 0 ! .A .20
iAUGUST 1 1 327 a 327 a N.A N.A 327 a %.A .0,
iSEPTEMBERI 1 347 0 347 0 N.A N.A 347 01 N.A "I

IOCTOBER i 1 360 a 360 6 .A N.A 360 8. N.A .001
NOVEMBER 1 I 308 0 38 6 .A N.A 308 01 X.A .LZ
iDECEMBER I 360 a 360 0 N.A N.A 360 0, N.A .0,
I

1JANUARY IFRUIT/VYE 1 0 2679 2079 0 N.A N.A 298 17621 N.A 6.8
IFEBRUARY I 6 1735 1735 0 N.A N.A .98 1438i N.A 2,8
IARCH i I 6 1413 1413 0 N.A N.A 298 11:6 N.A
IAPRIL i i a 980 986 6 N.A N.A 238 63 N.A 1:383i
IMAY I I 6 581 581 1 N.A N.A 298 284 N.A 1 3."l
]JUNE i 1 1 638 639 0 N.A N.A 298 342; N.A 60.85
IJULY 1 318 324 642 0 N.A N.A 318 3241 N. A
IJAUGUST I 1 86 9 875 6 N.A N.A 445 4301 N.A A. 31
ISEPTEMBERI 1 1331 628 1959 0 N.A N.A 445 :1.4i N.A c8 i3
;OCTOBER I 1 846 1284 2138 0 N.A N.A 4.5 1685. NA 0. 55
INOVJmBER 1 1 307 1938 2245 6 N.A N.A 307 1938i N.A ZL.;;
IDECEMBER I 1 0 2593 2593 6 N.A N.A 298 2296: NA I3:.8
I
I

IJANUARY IGRAIN I 1 339 339 6 N.A N.A :8 3211 N.A .oi
!FEBRUARY II 359 359 6 N.A N.A is 341! N.A .001
IMARCH I 1 0 372 372 6 N.A N.A 8 354 N.A .ztl
IAPRIL I I 6 385 385 6 N.A N.A :8 367! N.A .Zz.
NMAY I I a 35 357 0 N.A N.A 8 339: N.A .Lol
IJUNE I I a 328 328 a N.A N.A 18 3:0! N.A .N0
IJULY I I a 331 331 6 N.A N.A 8 313! N.A .tl
lAUGUST 1 1 8 335 343 0 N.A N.A 18 325: N.A .800
SEPTE RI 1 58 339 397 1 N.A N.A :8 3791 N.A .01
1OCTOBER 1 1 12 342 354 6 N.A N.A 18 336: N.A .001
INOVEMBER I 6 341 341 0 N.A N.A 18 323 N.A .001
IDECEMBER I 0 340 340 S N.A N.A f8 32 ..A .0al
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APPENDIX C - (Continued)

ANLYS:S OF LP MODEL OUTPUT FOR EZGON I

FOOD L'1DUSTR"ES OUTPUT (.iL,N POLNODS)
I- -- -- ---------

I MONTHI FOOD ITEMSI AVAIL. AVAIL. AVAIL. REQD. RED. RE'D. REOD. EXCESCP...y ,,. "S. !S);
II PROD. INVENT TOTAL IMPORT PROD. INVEN7. OTAL UTu . .. .

I ------------------ - -- - ----- --

IJANUARY IMEAT 1 87 141 228 a N.A N.A :2 216; N.M VV,
IFEBRUARY I1 140 240 a N.A N.A 0 240, N.A
fMARCH 1 1 182 150 252 a N.A %A 58 1941 A
IAPRIL I 1 96 149 245 0 N.A N.A 62 183i %.A Zal
IMAY I 119 145 264 0 N.A N.A .5 29'. A U
JUNE i I 128 140 260 N.A I.A 47 222, N.A I

!JULY I 1 148 137 285 a 4.A N.A 23 262! N.A
IAUGUST I 1 157 139 296 0 N.A N.A 3 293 .A
ISEPTEMBERI 1 147 144 291 0 N.A N.A 0 2911 N.A
)OCTOBER 1 1 126 145 271 a N.A N.A 8 2711 N.A za;
INOVEMBER I 1 120 144 264 a N.A N.A 0 2641 N.A .ez;
IDECEMBER I 186 131 237 a N.A N.A 0 237! N.A .0!
I

IJANUARY IBAKED GOODS 1 47 12 59 79 0 12 91 -32! 8! 6.65
IFEBRUARY i 47 12 59 79 a 12 91 -32! 8l 6.85.
0MARCH 1 47 i2 59 79 a :2 91 -32! ai E.&
IAPRIL 1 47 12 59 79 a 12 91 -32! & .85;
INAY I 47 12 59 79 8 12 91 -321 a 6.55;
IJUNE 1 47 12 59 79 8 12 91 -321 0 6.35i
IJULY 1 1 47 12 59 79 a 12 91 -32! 0; 6.Z
IAUGUST 1 1 47 12 59 79 a 12 91 -321 a, 6.85,
ISEPTEMBERI 1 47 12 59 79 0 12 91 -321 0! 6.85
iOCTOBER I 1 47 12 59 79 a 12 91 -32i 0 6.85
INOVEPBER 1 47 12 59 79 a 12 91 -321 el 6.65:
)DECEMBER 1 1 47 12 59 79 a 12 91 -32i 0. 6.85,

IJANUARY IDAIRY PROD. 1 W32 57 1889 41 178 57 277 i6 8i1 .9.75i
IFEBRUARY 1 I 1832 57 1889 46 173 57 276 1613. 9. 19.75i
MAR04 I 1832 56 1888 32 191 56 278 :6181 :1 19.751
(APRIL I 1837. 55 1887 17 289 55 281 166 Il! 19.751MAY 1 1 1832 55 1887 36 186 55 278 16191 181 :9.75!
IJNE I I 1832 55 1887 51 170 55 275 1612 9 19.75
IJULY 1 1 1832 55 1887 44 177 55 277 1611 l1 1A.751
IJUNIST I 1832 56 1888 48 172 56 276 1612; 9, 19.75!
ISEP 1 Ri 1832 56 1888 39 183 56 277 16111 :01 .3.751
(OCTOIERI 132 56 1888 33 190 56 278 16181 181 19.751

iDECEMBER I I 1832 57 1889 32 190 57 278 1611: 10a 19.751
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APPENDIX C - (Continued)

ANALYSIS OF LP MODEL OUTPUT FOR RE6IS1

FOOD INDUSTRIES OuTPUT (ILLO, POUNDS)

1 MONTHI FOOD ITDISI AVAIL. AVAIL. AVAIL. REGD. REGD. R70O. REGD. EXOCESS;RCPACY .. :3..
i I PROD. INVENT TOTAL I"InRT PROD. INVENT. TOTAL JT :.

1JANUARY 1PR-FRUIT/VEG 1 90 1874 1164 a 0 82 82 01;, 6.52
IFEBRUARY 1 98 1077 1167 o a 82 82 1085i 3. 6.,3:
IMARCH f 90 170 1160 a a 82 82 1878; 6.2.1
iAPRIL 98 1285 1375 a a 82 82 1293; 0 6.53,
MAY 1 9 1269 1359 a 0 82 62 277: 0i 6.5".

I JUNE 1 98 1032 1122 0 8 82 82 104t; a 6.52.
QJULY 1 98 1352 1442 a 12 71 82 :36Z, :2, 6.52.
iAUGUST 1 1 90 1461 1551 8 82 8 82 1469, 92. 6.53;
:SEPTEMBERI 1 90 1083 1173 8 82 8 82 :091: 9a; 6.52" ,
:OCTOBER 1 98 1663 1753 a 82 0 82 1671: 92! 6.53;
INOVEMBER I 58 1621 1711 0 5 77 82 69; 6; 6.E2:
IDCEMBER I 1 90 118 1198 8 8 82 82 1116, a 6.53-

;JANUARY IPR-GRAIN 1 14 49 63 a 14 49 63 81 1801 5.0o:
IFEBRUARY ! 14 49 63 0 14 49 63 8; it:8 5.00:
IMARCH 1 14 49 63 0 14 49 63 al :88 5.88
)APRIL 1 14 49 63 a 14 49 63 ! 120i 5.00;
IMAY 1 i 14 49 63 8 14 49 63 a! :00; 5.88:
IJUNE 14 49 63 0 14 49 63 08 100; 5.88;
IJULY 1 1 14 49 63 a 14 49 63 al 1le. 5.11:
iAUGUST 1 14 49 63 8 14 49 63 a; :00: 5.0 1
SEPTEMBERI 1 14 49 63 a 14 49 63 i1 At; MN
1OCTOBER I 1 14 49 63 8 14 49 63 @1 188! 5.021
INOVEMBER 1 14 49 63 8 14 49 63 a1 100i 5..0:
IDECEMBER 1 14 49 63 a 14 49 63 8@ 1 88! 5.8!

[JANUARY IPR-AERT 1 177 366 543 a 18 366 376 :671 6 19.8,
IFEBRUARY 1 177 381 558 8 a 374 374 1841 a: 19.98
IMfiRCH 1 1 177 333 518 a 49 333 382 128i 281 3.198;
APRIL I I 177 338 507 8 53 330 383 1241 301 I9.98,
h4AY 1 1 177 335 512 0 47 335 382 1201 26; :9.
I JUNE 177 341 518 0 40 341 381 137: 22; 19.38.
IJULY 1 177 358 535 8 20 358 378 :581 11; .1-:S;
IAUGUST 1 1 177 372 549 a 3 372 375 174i 2 19.58.
ISEPTBERI I 177 385 562 8 8 374 374 188i a, 8.,38:
IOCTOBER I 1 177 387 564 a a 374 374 1901 a; 19.98;
INOVEMBERI 177 391 568 a a 374 374 1941 Gi :9.81
IDECEMBER I 1 177 387 564 a 8 374 374 1581 0; 19.9as
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APPENDIX C - (Continued)

ANALYSIS OF LP MODEL OUTPUT F RES:WN 2

F c NDUSR:ES OUTPUT i..CN POUNDS)
-I --i -------

I MONTHI FOOD ITEMSI AVAIL. AVAIL. AVAIL. REOD. REQD. REGD. IEGD. rXC_':SC^o : Y .... . IBS)
I PROD. INVENT TOTAL IMPORT PROD. INVENT. TOTA' : jT:,:Z.

----- I -- ---I- - ... . .. ..-- ------ ----

I JANUARY IMILA 1 963 a 63 N.A N.A 963 Z ! .A
IFEBRUARY 1 892 a 892 0 N.A N.A 892 a: N.A .01a
I'MAR 1 1820 a 1820 0 N.A N.A 668 3E21 .A
IAPRIL 1 1 1154 0 1154 0 N.A N.A 679 4 75: %.A.
IMAY 1 1029 a :029 0 N.A N.A 654 375; N.A .WV.
1JUNE i 936 a 936 0 N.A N.A 635 3J." N.A ,a;
IJULY 946 a 946 a N.A N.A 946 0!1N.A .20
iAUGUST 1 1 917 a 917 0 N.A N.A 9:7 0: N.A .Zi6
ISEPTENBERI 1 975 a 975 a N.A N.A 975 a1 .A .Zo
)OCTOBER 1 1 986 0 986 0 N.A N.A 986 6 N.A .Z;
INOVEPSER I 1 845 a 845 0 N.A N.A 845 : N.A .20.
IDECMBER 1 1 986 0 986 0 N.A N.A 986 Z. N.A Zo0

IJANUARY IFRUIT/VE6 I 8 650 650 0 N.A N.A 650 0' N.A Z2.72,
IFEBRUARY I 1 8 422 422 a N.A S.A 412 1*1 N.A 14.4:;
M,4AR0 I 8 273 273 101 N.A N.A 374 -:1 N.A :3.86:
IAPRIL I 1 0 157 157 217 N.A NA 374 -2!7: N.A 13."";
(IMY 1 65 81 146 228 N.A N.A 374 -228 : 'N.A ".06
IJUNE 1 1 174 64 238 136 N.A N.A 374 -136; N.A :3.05:
I XJLY 1 1 541 99 640 0 N.A N.A 541 99! S.A i 8.9:
IAUGT 1 1 1120 132 1252 8 N.A N.A 1666 1861 .A 24.9.
ISEPTEMBERI I 1339 38W 1719 0 N.A N.A 1169 550; N. A 27.591
IOCTOBER 1 967 638 1605 8 NA N.A 879 726! N.A 26.53:
INOVENBER I 1 336 874 1210 8 N.A N.A 419 7911 N.A 14.65!
IDECEMBER I 31 1120 1151 8 N.A N.A 434 717: NA 15.18

I

IJANWARY IGRRIN 1 0 5280 5280 8 N.A NA 491 4789i %.A .eg;
IFEBRUARY I 1 6 4487 4487 0 N.A N.A 491 39961 N.A .00;
IARCH I 1 0 3896 3896 8 N.A N.A 491 3451 N.A .20j
IAPRIL I 1 0 3304 3384 a N.A N.A 491 2813; N.A .aol
IMAY I 1 0 2926 2926 a N.A N.A 491 2435; NA .3i;
IJINE 1 I 3 2562 2592 8 N.A N.A 491 2:21; N.A .0
IJULY 1 1 302 2536 2838 8 N.A N.A 491 2347' N.A ":
IAULUST 1 1 769 2524 3293 8 N.A N.A 491 28021 N.A .aa
ISEPTEMBERI 1 58 2513 2571 8 N.A N.A 491 28601 N.A N;
IOCTOBER 1 1 2995 l1 4596 0 N.A N.A 491 41051 N.A .aej
INVEMBER 1 1 2596 3446 6042 8 N.A N.A 491 555, N.A i .M0
IDECEMBER I I 1 4363 4363 a N.A N.A 491 3872; N.A .68
I
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APPENDIX C - (Continued)

ANALYSIS 0. LP MCDEL OUlPUT FOR RE6ION 2

I- _________

FOOD 1NDUSTRIES CUTPUT (M..LL"N r'i;DS)

i MONTHI FOOD ITE SI AVAIL. AVAIL. AVAIL. REGO. REM. R RM. ExC.sa.CA,;,:: .,S. (-Zs)
i PaO. ,WENT TOTAL IMPORT PROD. lNVENT. T0IL " . .,:L:2. ;E ,-

1 -- - -- ----------- ;----- -_-_-----------

iJANUARY INEAT 87 335 422 a N.A N.A 87 335; N. A .,.

IFEBRUARY I 88 343 431 a N.A N.A 51 381; %.A .Q3,
I AR04 1 1 95 344 439 0 N. A N.A 329 1 "t .. .1?1.
IAPRIL 1 1 87 341 428 a N.A N.A 331 97! N. .N.;
IAY I 1 91 332 423 a ..A N.A 328 5, -%.A
IJUNE 1 1 92 323 415 a N.A N.A 317 98; %.A .v,
,JLLY 98 317 487 0 N.A N.A 90 317IV..
IAUGUST 1 91 321 412 0 N.A N.A 91 32! IN. A Zz3
iSEPTENBERI 92 326 418 a N.A N.A 2 326, N.A .3.,
IOCTOBER ! 98 328 426 8 N.A N.A 98 328i N.A .il
I WOEMER I 96 323 419 a N.A ,.A 96 323! %.A . .,
IDECBER 1 1 93 314 407 a N.A 4.A 93 3:4i N.A .23.
I
I
IJA,ARY iBAKED GOODS 422 24 446 8 0 24 24 422; .:01
]FEBRUARYI I 422 24 446 a 8 24 24 a22: 3. .90
IMARIH 1 422 24 446 @ 381 24 405 41 9, :
IAPRIL 1 422 24 446 a 382 24 406 40 9"! 15.27:
INA' i 422 24 446 0 383 24 407 39 9 1 .-

JUNE 422 24 446 a 384 24 408 381 9; 15.33
I JULY 1 1 422 24 446 a a 24 24 4221 0 .
IJUUST 1 422 24 446 a a 24 24 422 .9;
iSEPTEBERI 1 422 24 446 8 @ a a 446 0! Zo;
IOCTOBER 1 422 24 446 a a 24 24 422. ; .. ,
INOVEMBERI .422 24 446 a 8 24 E4 4221 3. .c.'
IDECEBER I 422 24 446 a 8 24 24 422; a. .W0:

IJANUARY DAIRY PROD. 1 2978 161 3139 a 507 161 668 2471! 17; 23.3::
I FEBRUARY 2978 162 3148 8 470 162 632 2589! 16. 2.2.
IMARCH 1 1 2978 179 3148 a 352 170 522 2627: 2! 17..4'
IAPRIL 1 2978 174 3152 1 357 174 531 26211 12! 17.14!
IY 11 2978 178 3156 8 344 178 522 26341 12" :7.-3
SJUNE 1 1 2978 181 3159 8 334 181 515 2644, 11: :7..,
IJULY 12978 178 316 8 498 178 676 2480: 17: 23.6
AUGUST I 1 2978 175 3153 8 483 175 658 2495! !6. 23.M;
ISEPTEBERI 1 2978 171 3149 0 513 171 684 2465! :7! 23.s2
IOCTODER 1 1 2978 170 3148 a 519 178 689 24591 17 24.a7

INOVEMBER 1 2978 168 3146 8 445 168 613 2533 15 21.!a:
IDEEBER I 1 2978 167 3145 8 519 167 686 2459 171 23.96
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APPENDIX C - (Continued)

ANALYSIS OF LP MODEL OUTPUT FOR RE3S0N 2

FOOD INDUSTRIES OJTPUT (ILIZN PC'NDS)
-- I -- I--- --...........-------- -

I MONTHI FOOD ITEMSI AVAIL. AVAIL. AVAIL. RE.D.I EQD . . LICESSCAPAC:TY, .. .38)
II PROD. INVENT TOTAL IMPORT PROD. INVENT. 'CTAL , "TIL:Z. ,P .-

I~~~~~~ -- --- ____________ - -- ---- ------

IJANUARY IPR-FRUIT/VEG 212 2014 2226 0 0 18z 180 20461 1; 7.:3
IFERUARY 1 1 212 1995 2207 0 0 114 114 293! 0; 4.5l
IMARCH 1 212 1964 2176 0 0 103 :03 2073! 0! 4.28.
IAPRIL 1 1 212 1938 2150 9 0 103 !03 2047! 0. 4.as:
IMAY 1 212 1918 2130 0 0 103 103 E07! 9;
I JUNE 212 1896 2108 a a :03 :03 2Z-5 t. 4.0h
IJULY 1 1 212 1941 2153 0 9 1U :5 E003 5.9:
iA6UST 1 1 212 1993 2205 a 197 a 197 2 8! 93 77
ISEPTEMBERI 212 2066 2278 0 21E 7 2:9 2059i 10 8.E
IOCTOBER I f 212 E156 2368 0 !63 0 163 2205 7,; 6.4a
INOVEMBER i 212 2091 2393 0 0 116 116 2187! of 4.!&.
IDECEMBER 1 212 2055 2267 0 0 120 120 2:471 01

1JANUARY jPR-6RAIN 1 378 133 511 0 378 133 511 0 100; :9.78
IFEBRURY 1 378 133 511 0 378 133 511 Z, '301 19.71.
)MARCH 378 133 511 0 378 133 5;1 al 10i .,V0
IAPRIL 1 1 378 134 512 0 378 134 512 0; 1i0: .33:
(NAY 1 1 378 135 513 9 378 1,35 513 0! 100 ..

JiNE 1 378 136 514 @ 378 136 514 9 10 ! .09.
IJULY 1 1 378 136 514 a 378 136 514 il A01 ls.68
IAUMST 1 378 135 513 9 378 135 513 0 :00 1:.0,,
ISEPTE1BERI 1 378 135 513 a 378 135 513 09 :001 :9.66,.
(OCTOBER 1 378 137 515 0 378 137 515 0 M(0r 1.92
INOMBER I 378 139 517 a 378 139 517 01 00io 2.%0
IDECEMBER I 1 378 142 529 0 378 142 Sa 0 :0i 29.02:

IJANUARY IPR-MEAT 1 583 495 1978 0 74 435 563 !091 3 1 :4.0'
IFEERUARY 1 1 583 490 1073 9 43 490 533 540. 7; 13.98;
IMARCH 1 583 496 1079 9 281 496 777 302Ze 81 19.04,
IARIL 1 1 583 493 1076 a 283 493 776 300 491 19.00
IMAY 583 494 1077 0 289 494 774 203, 48i :8.97
Jim 1 I 583 591 1084 0 271 501 772 312! 461 .8.9
I3LILY I 583 515 1998 a 77 515 592 5061 :3! :5.39,
IAUGUST I I 583 526 1109 0 78 525 604 505 13i 15.7:1
ISEPTE]BERI 583 525 1198 a 79 525 694 5041 13: 15.70;
IOCTOBER 1 1 583 515 1998 a 84 515 599 499 141 15.55,
INOYMEl R 1 583 506 1089 a 82 596 588 591 '4, ;5.27
IDECENDER 1 1 583 490 1073 9 89 490 570 504 141 14.7,

I
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APPENDIX C - (Continued)

ANALYSIS Or LP MODE. OJTPUT FOR REB:ON 3

FOOD INDUSTRIES OUTPUT .7I11ON POUNDS)

I MONTH FOOD ITEMSI AVAIL. AVAIL. AVAIL. REDD. RED. RE7D. EXcESS CAPA =71 , .85 )

I I PROD. INVENT TOTAL IMPORT PROD. OYE J. ThT I UT:JZ.
I 1-I- - - -- - --- - ----_-_----------------

IJANUARY IMILK 1102 a 112 a N.A N.A 11,02 , .A .
IFEBRARY I I 148 a 1048 a N.A N.A 8!4 234; N.A Zz
IMARCH 1 1131 8 1131 a N.A N.A 650 441 N.A ..3:
IAPRIL 1 1 1271 8 1271 8 N.A N.A 702 569, N.A .280
1AY 1 1 1133 a 1133 0 N.A N.A 675 4!8 N.A .23;
IJUNE II 183 0 1030 a 4.A N.A 653 3771 N.A .20!
JULY I 1101 0 1181 0 N.A N.A 1101 0' N.A i0o

I AUST I I 1868 1068 0 N.A N.A 1268 @1 N.A M!
ISEPTEM8ERI 1135 a 1135 1 N.A N.A 1135 0 N.A .
IOCTOBER I 1 1167 0 1167 8 N.A N.A 1167 0 N.A .32
INOVE14BER I I lt e 18 8 8 N.A N.A 1000 0! N.A .C
IDECEMBER I 1167 0 1167 a N.A N.A 1167 01 N.A .2!
I

IJANWARY IFRUIT/VES I a 492 492 8 N.A N.A 491 1! N.A :7.87
IFEBRUARY I 1 433 433 a N.A N.A 433 01 N.A 15.75:
IMARCH I I a 238 238 148 N.A N.A 378 -1401 NA i 3.7S
IAPRIL I 1 1 166 167 211 N.A N.A 378 -2.1 N.A :3.76,
INAY 1 1 72 64 136 242 N.A N.A 378 -242! N.A 3.7-5
IJUNE 1 275 84 359 19 N.A N.A 378 -191 N.A 13.75
IALY 1 1 463 99 564 8 N.A N.A 515 491 N.A I :8.75
IAJUST I I 838 113 951 0 N.A N.A 793 151 N.A :9.28
ISEPTEMBERI 1 966 295 1261 8 N.A N.A 681 520; N.A 16.951
IOCTOBER I 1 670 466 1136 8 N.A N.A 670 466 N.A 1 19.55;
INOVENER I 1 84 637 721 8 N.A N.A 585 2161 N.A
IDECEMBER I 1 6 807 813 8 N.A N.A 518 2951 N.A 18.8s

I

IJAWIARY 1MRAIN 1 0 14257 14257 0 N.A N.A 337 139201 N.A i ,ea
IFEBRUARY I 1 0 12447 12447 8 N.A N.A 284 121631 S.A I .N
I ARCH I 1 8 11846 11046 0 N.A 4.A 337 1709 N.A .ila
IAPRIL I 1 9645 %45 8 N.A N.A 337 93081 N.A 1 .30;
I11 I1 0 888 88 8 N.A N.A 337 7751. N.A i .00:
IJUNE 1 1 1178 6531 7709 8 N.A N.A 337 7372i 4.A i .00;
IJULY I I 18O 5832 7654 8 N.A N.A 337 73171 %A : .20!
IMUST 1 I 476 5133 5609 8 N.A M.A 337 5272: N.A 1 .30
ISEPTENBERI 1 2249 4434 6683 8 N.A N.A 337 6346; N.A .ee
IOCTOBER I I 1043 3735 14138 8 N.A N.A 337 13801' N.A .00
INOVMBER 1 I 564 7312 12952 8 N.A N.A 337 126,5 NA i .Zal
IDECEMBER 1 78 18785 1883 .A N.A 337 105261 N.A 1 .00
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APPENDIX C - (continued)

ANALYSIS OF LP MODEL OUTP'UT FOR REGION 3

FOOD INDUSTRIES OUT7UT (MILL' .... S)

, %IONTHI FOOD ITESI AVAIL. AVAIL. AVM.. " REDD. RQD. REMD. RE;D. ESS ..: C :7Y! CZs. 1... )
I PROD. INVENT OT AL PROD. :,VENT. 7 -T. AL *::-:'. ,

-0 - ------------------------ ! ------ ........T.---
]JANUARY I MEAT 521 894 1415 z N.A N..A 5 2 894, N.A .-Ul
!FEBRUARY 1 507 962 4469 a N.A !.A 537 6E2 N.A .0zi
IMARcN 1 585 1205 1590 a N.A N.A 326 :284; A.A .0;
IAPRIL 1 525 995 :522 8 .A N.A 291 :229 1.9 .

IMAY I 544 977 1521 z V.A .,A 3.7 .224; N. Z?
1 gNX 584 961 1545 0 N.A N.A 282 1:62 .. A .AA
JULY I 557 94L :1U12 Z N 4A 557 945: \~ 2
iAULUST i 647 943 1592 a %.A N.A 647 9-f N.A .3
:SEPTBER I 600 945 :545 a N.A N.A 2 1545' N. A !Z
:OCTOBER I 1 618 946 1564 N.A .A 346, .A U;
INOVE1aER i 586 863 1449 a N.A N.A 586 863. N.A .Zo.
IDECEMBER I 570 775 :345 a .A .A 570 77t, N.A ZZ,

1JANARY !BA E GOODS 154 23 177 a a 23 23 :54: 0. IRV
:F-3RUARY 1 :54 23 177 a a 23 23 154 . .910i
:MARCH 1 154 23 177 a 47 23 70 117: 3: 2.75i

R154 23 177 0 47 23 70 ia7' 31: 2.7!
IMAY 1 1 154 23 177 a 51 23 74 3 221 2.88.
JJNE 1 1 154 23 177 8 51 23 74 13: 3Z, 2.88:

IJILY 1 1 154 23 177 a 0 23 23 :541 z .9.
lAUGUST l 154 23 177 0 8 23 23 154. .32
SEPTEMBER 1 154 23 177 8 0 23 23 1341 al .5:
IOCTOBER 1 154 23 177 0 a 23 Z3 .!4, .93
INOVEMBER I 1 154 23 177 a 8 23 23 :541 3 .90,
!DECE BER I 154 23 :77 a 0 23 23 ,:34. 3 .!!.
I
I

IJAMNARY IDAIRY PROD. 2209 159 2368 8 580 :95 739 :629! 26i E6.75
IFEBRUARY 1 229 159 2368 8 429 19 588 17881 9 88.76
IMARCH 1 2209 165 2374 0 363 165 528 :846i :6 :8.6.
IAPRIL 1 1 2209 169 2378 8 370 169 539 839: :7i :24,6.
MAY 1229 173 2382 8 3 173 528 :8541 :6; :8:36-
I JUNE 1 2209 177 2386 8 344 177 321 865, :6. :8.3
IJ LY 1 2289 175 2384 a 580 175 755 16301 26. 27.7
I AUGUST 1 1 22 :73 2382 8 562 173 735 1647 E5; Z6.63
ISEPTEMBERI 1 22 171 2380 0 597 171 768 16:21 27 27.84i
IOCTOBER I i 29 169 2378 6 614 169 783 10951 28 28.3!1
INOYVER I I 29 168 2377 a 526 168 694 16831 241 25.24t
IDECEMBER I 1 22 167 2376 8 614 167 781 155 281 22.27
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APPENDIX C - (Continued)

ANALYSIS OF LP MODEL OU7;UT FCA T.3C04 3

F0%rD 1%12SRES C '"' .;LNDS)
-- -----------------

A ONT H I FWOD ITEMS: AVAIL. AVAIL. AVAIL. -;GD 30D qE'D : .... ..

1 PROD. :NVENT TOTAL ,R7 mRCD. :NVEN T. -TA. .... /;E',Y-.

IJANUARY :PR-FRU:7/VEG 4,3 2364 2782 a z :26 :26 26,6, 1. 5.!.

FEBRUARY 4:8 2463 28: 0 21 :'0 :1,, z 4.5;
4118 2492, 231Z a t :85 E86 4.85

A R.L 418 2613 2031 0 : 5 1:5 2SEE

14Y418 26:18 36 8 8 :gl A85 293: 8

E 418 2517 2935 e z :5 135 2 ;.-! z
JUL.Y 418 2618 382K6 o :2 142 154 863: 5. it

1 418 2625 28343 a 147 a 4~7 Sf

SUEBER 1 418 2339 2757 a 126 ? 2 6 31 3 5. 7.
'OCTOBER 1 418 2712 3130 a 74 75 :43 3 3: :3 6."
!NOVEMBER 1 4:8 2666 3884 8 a 140 148 2 , . !.7;

IDECEBER 1 418 2350 2768 0 a 143 :43 Hz!.

JANUARY IPR-GRAIN 1 259 129 368 a 259 :83 368 08 :U8 :4.4,

FE1BRUA1Y 2 59 .09 368 8 2:8 103 3U7 .

IMARCH I 259 109 368 0 259 109 368 0 :U2
259 109 368 a 259 :Z9 368 z :88 :2.3

I AY 1 259 "1A 369 0 259 :8 636 ' .69. ..

JIJUNE 1 259 lie 369 a 253 118 Z69 t. :U0 :2.:5

IJULY 259 10 369 8 259 1:0 369 08 :Z0; .4.67

ISGUST 1 259 110 369 a 259 I:a 369 0. ;8 14.87.
ISEPTEBERI 259 110 369 0 259 112 363 0 :U0. :4.67

IOCTOBER 1 1 259 110 369 a 259 1:0 369 8. 8 :4.37

INOVEMBER 1 259 111 370 8 259 1:; 370 al :01 .4.9:,

(OECEMBER I 1 259 112 371 a 259 :12 37: 0. :U8 :4.:8.
I

IJ.WARY IPR- E T 2452 634 3886 8 445 634 :079 2,37: : 7.87
IF ARUARY 1 2452 621 3073 8 433 621 1054 20:9 :A. 27.2

INARCH 1 1 2452 686 3058 a 238 6a6 844 2214, :8' 2:.28

IAPRIL 2452 636 U88 8 20 636 836 22561 . 2:.Za

14AY 1 1 2452 644 3896 a 194 644 838 2.0!8i 8' 2-.8

1JUNE 1 2452 671 3123 a :73 671 844 2279 7
ULY 1 1 2452 709 3161 0 476 709 1:6.5 :9761 :9, 28.6
[AUGUST 2452 745 3197 a 553 745 1296 :89' 2 23.
ISETEBERI 1 2452 780 3232 0 8 780 788 2452 a[ 2!.S7.

OCTOBER I 2452 744 3196 0 529 744 !272 1924. 22 32.84

INOVEMSER I 1 2452 712 3164 8 501 712 1213 195:: :2 ! ' "

IDMCENBER 1 2452 679 3131 8 487 679 1,66 :He5 EZ: 33.0"
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APPENDIX C - (Continued)

ANALYSIS O LP MODEL CL4T'T FOR REGION-4

FOOD INDUSTR:ES OUTPUT iMILLION PCUNDS)

MONTHI FOOD I TIMSI AVAIL. AVAIL. AVAIL. REQD. RE2. REGD. REQD. (aSSC CTYI ;:NS. LDS)
I I PROD. INVENT TOTAL IMPORT PROD. INVENT. TOTAL T:L:Z.. iP7R/ ONH:

I -- -- ---------- -- - ---- --- - -- -- - ------- ----- I

:JA. ARY INIL9 986 a 986 0 N.A N.A ?66 %I S.A ZZ:
IFEBRUARY 1 9139 0 939 a N.A N.A 933 0; N.A .0;

ImARCH I 1 068 a 1060 a N.A N.A :868 0 N.A ,
IAPRIL I 1 1143 a 1143 0 N.A N.A 1143 a N.A .?W
IM1Y 1 1019 a 1019 0 N.A N.A :019 8; N.A .

IJUNE i 1 927 8 927 a N.A N.A 927 @ iN.A Ila

IJULY 1 946 a 46 N.A N.A 146 Z %.A ,

IAUGUST 1 917 a 917 a N.A N.A 917 8; %.A .cl.

ISEPTEMBERI 974 a 974 N.A N.A 374 0i X.A .e
IOCTOBER I 1029 a 1029 IN.A N.A i@29 01 S.A .Zi
INOVEMBER I 882 0 882 8 N.A N.A 882 al N.A .1
IDECErBER I I 189 0 1824 a N.A N.A :8Z29 ai N.A .J'J
I
I

(JANUARY IFRUIT/VEG 1 361 74 435 197 NoA N.A 632 -197. %.A 13.83.
IFEBRUARY 1 368 42 402 238 N.A S.A 632 -23a' %A. :.K

i!ARCH 1 1 36 16 376 255 N.A NA 63: -25 N. A :3. :
IAPRIL 1 1 669 11 684 a N.A NA 663 :; N.A :3.8:
NMAY I I 855 6 861 0 N.A Aa8!5 6; N.A l

IJUNE 1 1 732 1 733 8 N.A N.A 732 11 N.A :3.8:.
JULY 1 1 607 24 631 1 N.A N.A 632 -1. N.A "3.82
IAUGST 1 1 489 45 534 98 N.A N.A 632 -981 N.A 13.83.

ISEPTEMBERI 1 487 67 474 158 N.A N.A 632 -158i N.A :3.-2
iOCTOBER 1 456 88 536 95 NA N.A 631 -951 N.A 13.8:
)NOVEMER I 418 92 510 121 N.A N.A 631 -211 N.A I

IDECEMBER I 1 346 105 451 188 N.A N.A 631 -1801 NA. 13."

(JANUARY IGRAIN 1 0 357 35367 N.A N.A 472 348951 N.A .a
IFEBRUARY $ 29323 29323 @ N.A N.A 472 28851. N.A .&8

IMARCH I 6 24179 24179 0 N.A N.A 472 23707 N.A .81
IAPRIL I 1 8 19935 19035 8 N.A N.A 472 ;8631 N.A .00!

iNAY 1 1 1344 14983 16243 a NA N.A 472 !57711 N.A .0j

IJUNE 1 I 19911 18771 21682 a 4.A N.A 472 21210, *.A .&8
JUlLY 1 1 1784 9895 11599 0 N.A N.A 472 :::7 N.A .&L

IAUGLUST 1 1173 982 16193 8 N.A N.A 472 97211 N.A .Zal
ISEPTEMBERi 1 8567 8488 16975 0 N.A N.A 472 :6503i N.A .1 1

IOCTOBER I 28938 7797 36735 0 N.A N.A 472 36263 NA .8:

INOVYEMER I 17675 17167 34842 @ N.A N.A 472 34378i N.A .88

IDECEMBER I 2828 26267 29895 a N.A N.A 472 28623 N.A aa;

1



APPENDIX C - (Continued)

ANALYSIS OF LP AODEL OUTPUT FOR REM6ON-4

i FOOD INDUSTRIES OUTPUT ( ,,LL:O' PGUNDS)
l - II ----------------- - - - -

I MONTHI FOOD ITEMS; AVAIL. AVAIL. AVAIL. REDD. REDD. ;7D. REDD. EXC:SSCA,'.:Y. (.3)
I PROD. INVENT TOTAL IMPORT PROD. INVENT. TOTAL I UT:-:Z.

I - I I---- - - - - - - - - - - -......

IJANUARY IMEAT 1 1107 1685 2792 0 N.A N.A 528 254; %.9
IFEBRUARY 1 1165 1756 2921 0 N.A N.A 551 23701 ,.A .%A
IMARCH 1 1330 1813 3143 0 N.A N.A 557 25861 N..A vqU:
IAPRIL 1 1 1275 1808 3083 0 N.A N.A 532 25511 N.A .010'
1A4Y 1 1305 1781 3086 0 N.A N.A 53! 255 N.A .?0;
IJUNE 1 1461 1761 3222 0 N.A N.A 510 2742i N.A .0,
IJULY 1 1347 1722 3069 0 N.A N.A 481 2M881 N.A . 4;
IALUST 1 1 1227 1724 2951 0 N.A N.A 454 2497; N.A .00
ISEPTEMBERI 1 1335 1722 3057 0 N.A N.A 428 26E9 N.A .11
IOCTOBER I 1 1330 1732 3062 0 N.A N.A 451 2611; N.A .00
INOVEMBER 1 1 1227 1631 2858 0 N.A N.A 468 2390; N.A .&-
tDECFMBER 1 1 1291 1583 2874 0 N.A N.A 487 22871 N.A .33
I

I

IJANJARY IBAKED GOODS 1 323 39 362 0 24 39 63 299! 7 .

IFEBRUARY I 1 323 39 362 0 30 39 69 293l 9' 1.6:
,MARCH 1 323 39 362 0 36 39 75 E87i " :.77

IAPRIL I 1 323 39 362 0 36 39 75 287 ! 1.77
4Y I 1 323 39 362 0 39 39 78 2841 :2 :.84

)JUNE 1 323 39 362 a 36 39 75 287! . :.77.
IJULY i 1 323 39 362 0 30 39 6.3 M9. 9.
IAUGUST 1 323 39 362 0 27 39 66 296 8 1.551
ISEPTEBERI 1 323 39 3U 0 30 39 69 293; i. i.62:
IOCTOBER I 1 323 39 362 0 36 39 75 2871 !' .17
INOVEMBER I 1 323 39 362 0 43 39 82 281, 131 1.92
IDECEMBERI 323 39 362 0 46 39 85 2771 141 !.;Q9

I
I

IJANI.ARY IDAIRY PROD. 1 5206 186 5392 111 519 186 816 45771 i .01 :5
IFEBRUARY 1 5206 181 5387 137 494 181 812 4575; 9. 18.14i
iARCH 1 520 177 5383 86 558 177 820 4563; I' :8.2t
APRIL I 5206 181 5387 44 602 181 827 4561! 1 A.13;
IAY 1 1 5206 184 5390 97 536 184 817 45731 10, :8.:2!
IJUNE I 1 5206 188 5394 135 488 188 811 4584. 9 18.131
tJULY 1 5206 189 5395 125 498 89 812 4582i :A 4,
AUGUST 1 1 5206 190 5396 138 483 190 810 4586 9 :3.j4
ISEPTEMBERI I 206 191 5397 111 513 191 814 4583! :! :8..41
IOCTOBER I 5206 194 540 83 542 194 818 4582! 18 :. 13!
INOVEMBER 1 I 5206 197 5443 146 464 197 807 4596i 9. :.22
IDECEMBER I I 5s 206 5406 76 542 200 8:8 4588; :t :8. 1:
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APPENDIX C - (Continued)

ANALYSIS OF LP MODEL OUTPUT FOR .E.. 4

FOODN FOODTTE OUTPUT AVAIL 11"4p N

I ONTHI FOOD ITESI AVAIL. AVAIL. AVAIL. REGD. REQD. K"D. EaO. EXCESS C ;O?['Y. C:N,. 23S:
I PROD. INVENT TOTAL INPORT PROD. :.'VT. -TL : :z.

IJANUARY IPR-FRUIT/VEG 1176 3831 5007 0 z 175 175 48Z22 4.32
IFEBRUARY i 1 1176 3961 5137 a a 175 175 4962! a 4.3:

IXARCH 1 1176 4810 5186 0 a i75 175 501i 8; 4.
APRIL 1 1176 4281 5457 0 28 154 174 5283; 4.3E
IMAY 1 1 1176 4277 5453 a 125 50 175 5278, 1: 0.3:
IJUNE 1176 4019 5195 a 56 :19 !75 5020 5 4132
IJULY 1 1 1176 4241 5417 a 4 175 !75 f2421 a 4.32
AUGUST 1 1 1176 4227 5403 a 0 175 175 52028.
:SEPTEMBERi 1 1176 3642 4818 0 a 175 175 46431 0 4.2.
IOCTOBER I 1 1176 4486 5582 a a 175 175 5407! 0 4.3E
INOVEMBER I 1176 4374 5558 8 0 175 175 5375: 8i 4.3il
IDECEMBER 1 1176 3798 4974 a a 175 175 47991 @1 4.31

I

iJANUARY IPR-GRAIN 1 363 228 591 8 363 28 591 8! 188i :3.61;
IFEBRUARY 1 363 230 593 0 363 230 53 0 :08; 13.45i
!MARCDH 1 363 232 595 4 363 232 535 01 100 :3. N1
1APRIL 1 1 363 232 595 0 363 222 595 , :88; 2.381

iMAY 1 1 363 233 596 a 363 233 536 01 100; :3.2?
IJUNE 1 1 363 232 595 0 363 232 535 8 :80 :3.30i
IJIULY I 363 230 593 8 363 230 593 08 '. .45;
IALUT 1 1 363 229 592 8 363 229 532 8 :800 :3.53;
ISEPTEMBERI 1 363 230 593 8 363 230 593 8; :00 :3.451
IOCTOBER I 1 363 232 595 8 363 232 595 08 :U, 3.3a:
NVEMBER I I 3 234 597 8 363 234 597 8' 08 2.15
IDECEMBER I 1 363 235 598 8 363 235 598 0 :88. :3.87

; I

I

IJANUARY IPR-REAT 1 1962 891 2853 8 460 891 1 75' 1582 23, 2:.22.
IFEBRUARY 1 1 1962 881 2843 8 471 881 1352 1491, 24. 21.28;
iMCH 1 1962 876 2838 0 476 876 1352 1486 E4. 2.:s3
APRIL 1 1 1962 894 2856 a 455 894 1349 1587; 23; 2:.:9:
NAY 1 1 1962 894 2856 a 454 894 1348 15081 23' 2:.-8;
IJUIM 1 1962 910 2872 8 436 910 1346 1527 2 '1.19)
JULY II 1962 931 2893 2 411 931 1342215511 21 31.201

iUUT 1 1 1962 951 2913 a 388 951 1339 1574, 23 2.2:1
ISEPTE BERI 1 1962 969 2931 0 366 969 1335 i596i i39 2i.zo1
1OCTOBER 1 1 1962 952 2914 a 386 952 1338 1577; 201 21.191
1OVEMBER 1 1 1962 939 2901 0 400 939 1339 1562, 20 31.17;
(DECEMBER 1 1962 925 2887 a 416 925 1341 1546; 21! 2:.6i

II
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APPENDIX C - (Continued)

ANALYSIS OF LP MDE. C6TPUT FOIR RE3ON 5

FOD INDUSTRiES OUTPUT (M'LLON

e DmI FOOD ITEMS! AVAIL. AVAIL. AVAIL. qEQD. R-ZD. D RED. EXCSSC :CY. \S. ::N..

I PROD. INVENT TOTAL :YPORT PROD. :NVENT. TOTAL 2xJ. ,,;E ;\-

IJ\ANARY tMILK 3927 a 3907 a N.NA A 3362 5451 N.A .U
:BRURy : I 36U t 3652 a N.A N.A 3:4, 5.: \.A ,jl
IARCHi 4139 a 4139 0 N.A N.A 36: 528, N.A .
IAPRIL 4743 0 4743 0 N A ,.A 42:0 5:31 N.A . 3,
IVY 4233 0 4230 ..A NA 2849 3811 NA

I ~ ~~ 438 0 85 7 . 591 254 A
:JULY i I 393 a 393 0 N.A N.A 3672 281 N.A Ul
;UGUST i 3833 0 3833 3 .A N.A 3556 276. N.A .0,
IS-PTDBERI 4070 0 4072 0 N.A N.A 371 321; N. A .
!OCDE3 t 3982 0 3982 z N.A 4.A 2E86 296 .'

INOVENER 1 1 342 0 34132 t N. A N.A 3EI16 207. N.A
!DECEBER i 1 3982 a 3982 0 N.A N.A 3705 277: .A

IJAwUARY !FRUIT/VES I 0 1981 1981 0 N.A NA 686 :295; N A 2. :
IFEURAY a 1869 1869 0 NA N.A 686 :83 N.A ..
)MARCH I I a 1355 123M a 4A N.A 228 ,,1,7: N.A
APRIL I I 0 906 906 0 N.A 4,A 686 2a .A
IMAY 1 1 5 475 480 2%4 NA N.A 664 -2-34 . .
!JUNE 1 280 577 857 0 N.A NA 686 :7:,. A :.
MILY 1 1 1104 305 1419 0 N.A N.A :026 s33 .. ::
ALUGUST I In" 33 2132 0 .A N.A 1759 72. N .A2.16
(S-.TEMBERI 3875 730 4605 0 N.A N.A 35325 :J701 s.A .3..6
OCTOBER I I 2836 120 4356 0 N..A N. 2496 1860 N. A 1.,i
INOVEMBER 1 799 2307 3106 0 NA N.A 799 23371 N.; .

IEEBRII 12 3094 3:06a 0 %A N.A 686 24a N.A

IJANUARY IGRAIN I 0 253271 253271 0 N.A N.A :069 Z52:62 N.A .1
IFEBRUARY I 1 0 224701 224701 0 4.A N.A :080 2236211 N.A za
14ARCH4 I f 202380 202360 # N. V.9 1060 2012201 N.A Oj,
IAPRIL 1 0 180059 18859 0 N.A %A 1089 178970 s.A .0.
tmIy 0 154287 154287 0 N.A N.A :382 '52905, . A ..'
JUNE I 1 0 128514 128514 0 NA NA 1146 :273681 4.A ZO
hJULY i 14850 118468 133318 0 NA NA 1155 1321631 N.A .0
I AUGUST 13330 108421 121751 0 NA N.A 1167 1205841 N.,A .00
ISEPTEMBERI 1 12726 98375 111101 0 N.A N.A 1177 :099241 N.A aa:
IOCTOBER I 1 134007 838 222335 0 NA. NA. 1:66 221,631 N. .0,
INOVENBER I 1 98265 144409 242674 0 N.A N.A 1152 2415221 N.A .0:
IDEMBER 1 1 6870 198840 2057!0 0 N.A N.A 1086 2U4624 NA i 00l
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APPENDIX C - (Continued)

NALYSIS 'F -P MCDE_ CIUT:T ;:3 RE3:CN 5

.. ... . . ....... ;C.N S)

- O ------ ------ - -- - -- - -- -- - -- --- --- --

* jTH I FOID T7eS! AVAIL. ...... RE Z. R REA. REGD. ;EXC222 :Z;Jc- ---S
.PO. :VE,, -0TL :YPORT RCD. :N.E.T. 07....

JANUA RY :MEAT '072 2958 4033 0 N.A N, 0 4033! N.o
IFRY IZ34 3261 4094 0 N. . 9, A .'

!MARCH :146 3:16 4262 a - A N.A 0 4262 N.A
.,PR1L :045 3:26 4171 .4.A 'N. 711 .30

1075 3131 4176 a N. N. A 4!76 N. .10
1172 3094 4266 0 N . 426. . .

;JULY 1094 307 4;64 N.A N.A 3 4164 . .33
:AUGUST !135 3013 4:48 N. N. 4:48. %.A ,3;

:SE ,E"NBERI 1106 2981 4087 a N.A N.A 0 4087, N. ; .3
ICL0E 1223 2939 4162 3 Ni.P N.A a 4i62: N.Ml.1

iN'OVEMBER I 1:66 2873 4039 Z N.A N.A Z 4039, %.A ,Z
1DEZEMBER 1377 2709 3786 0 R.A %A 0 3786, .

JAUARY BAKED GOODS 1 598 44 642 3 598 44 64E 0: :33: :3.25
,IRUARY 598 44 642 0 598 44 642 a :00
.mARCH I 598 44 64a 3 598 44 642 3 :Z0.
.APRIL 1 598 44 642 a 598 44 6*2 1 :.0
11AY 598 44 642 a 596 44 642 Ot :001 :Z7
!JUNE 598 44 642 0 598 44 642 0 :00 :3.5
IJULY 1 598 44 642 a 558 44 642 0 :CO' :3.3-
,AUGUST 1 598 44 642 a 598 4 642 3 :0z :3.25.
ISEPEBER! 1 598 44 642 a 598 44 642 j t0
IOCTODE3 1 598 44 642 a 598 44 642 3 :.'
INOVEMBER f 1 598 44 642 a 598 44 642 0, i3

IDECEMBER I 1 598 44 642 a 558 44 642 0 :00

JAIUARY DAIRY PROD. 1 16925 818 11743 a 287 8:8 1:05 :0626
!FRUARY 1 10925 817 11742 a 269 8:7 i86 :0656. 2 ,.
IMARCH I 10925 844 :1769 0 278 84 1122 :06471 3l:6

IAPRIL 1 1 10925 886 11811 0 281 886 1:67 :064-. 3 :7.27
IMAY 1 10925 926 111I 0 201 926 !:27 :0724, :,
IJI 1 1 925 967 1:892 a 34 ?67 :1: 1791, -.7.2
IJULY 11,:925 961 11886 0 148 561 1:09 :07.7
IALMST 1 10925 955 11880 a 145 955 -010 '0780 1. 7.2
ISEPTEPBERI 1 10925 949 11874 a 169 949 11:8 :0756, 2: :7.22:
IOCTOBER 1 18925 955 11880 a 156 955 111 107691 1! :7.
INOVEMBER ! 13925 960 11885 a 109 960 1069 108:6 11 :7.27
IDECMBER I 10925 %5 11890 a 146 965 1::: :0779 7. 7
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APPENDIX C - (Continued)

ANALYS: S F L 3 r T R 3 5

FOOD :N:US7R:E3 ccmln -:L'1 s

PR. :N'VENT TOTAL '.. ORT PROD. INVE P. 7.. ::z. A,- -

JAUgRY P R-FRU:TE2 3673 3374 7647 0 192 ',Z 7457, Z 4.

r-:RUARY 3673 3022 7575 a 2 :90 :30 7385,
PR 3673 3836 75,9 z 2 192 :3 73:3 .

A'RIL 3673 3826 7499 a 2 139 :1-0 77,
:MAY 3673 3781 7454 4 0 189 169 7265 '
JUN 3673 3657 7330 a 0 190 :3o 7:40
:JULY 1 3673 3872 7545 2 i92 a 192 7355. .

1T 3673 4i: 7704 0 :9o 2 :30 75: '
.SG8,BTRI 1 3673 4179 7852 0 110 0 190 762. "
CCTOBER I 2673 4463 8:42 a 190 2 !' 0 ....
NOVEBER i 3673 4317 7933 0 63 :27 :20 78R0! .
;DHECEBER I 3673 4146 7819 @ !90 130 769 -.

JANjARY !PR-GRAIN 16.5 270 1885 0 777 270 :047 838. 48 .
:PIRUARY I 1615 269 1884 2 785 269 1054 83 :

iMARCH 1615 26 :883 0 799 268 .067 3:61 33
:APRIL I 615 272 1887 a 777 272 1049 8381 1 .
IMAY 1 1 615 275 i89 0 :263 275 :338 52, 6.
!JUNE 1615 278 1893 2 734 278 1012 831: 45 3.7:
IJULY 1 1615 276 1891 0 726 276 e222 8891 4 a

1GUST 1615 275 1890 2 718 27 393 98, 44!
ISET7DBERI 1 1615 273 1888 0 71 273 983 3051 4 28
!OCTCBEA ( 1615 279 1834 0 718 279 997 837' 4. .
INOVEMBER 1 1615 285 1900 0 729 265 104 886 45 3.75
iDECEMBER I 1 1615 292 197 a 835 r92 1*27 78a2 5

IJANUARY IPR-MEAT 1 1414 1176 2590 2 2 :176 :176 :414; 2,
FRUARY 1 1 1414 1166 2582 a 0 11656 166 1414 a :6.65

I I 1414 1145 2559 0 0 1145 l.45 14:4; 2 -6.35
APRIL 1 1414 1173 2587 a 2 1173 1173 :414t a :6.76
IMAY 1 1 1414 1201 2615 0 a 733 733 :8831 2. :0.33
hJNE 1 1414 1230 2644 2 2 :232 123 4:4 2 :7.53.

IJULY 1414 1244 2658 2 0 :244 :244 :414; al 7.73
AUGUST 1 1414 1259 2673 0 a !259 1259 1414 0 8.0.
ISEPTEMBERI 1414 1274 2688 2 2 1274 1274 4:41; 01 :8.23
1OCOBER 1 1414 1252 2666 a 0 1252 1252 1414 2 ,7.1
NOMYEBER I i 1414 1227 2641 a 0 1227 1227 .4i41 0; :7.54
!DECEMBER I 1414 1206 2620 a 0 1206 :226 :414q 2 :7.24:
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APPENDIX C - (Continued)

-.zy~ ---- --- ----- --- ---

::ZD :NDLSTlRZS %... ,.... J...7

F! c ,-~ ....... V:. E4. K-0 21 jD : 'C;A: :.. .

PROD. :.VuT AL. . I cP3R'T "RCO. .NV-LT. "... : -.':Z. E

A RY ; :,: 63 630 a N.A NA 528 Z. .a
FEBIUARY i594 8 594 0 NA A 534 8. . A

671 0 675 0 .A N.A 67 0: N.
651 8 65: 0 N.A N.A 65 , -iA ,8'

AY 581 a 581 0 N.A N.A 56: 8 ". .Z!
52NE !2 a 528 J N.A N.A 528 :.A .z
529 8 529 8 a N 2

S 7ST: 513 0 5113 a NA N.A 53 2 ~ 2
,2P":'BER. 545 0 545 a s.A N.A 545 0: .. .2

57CTBER 571 0 571 a N.A N.A 571 z A
NVCVYEER 4 4:0 0 490 8 N. A N.A SZ 3 .
0DE:2BER 571 a 571 a N A N.A 57: ? A

J:NUARY FRUIT/VEG 99 3 102 309 NA NA 4': -3391 N.A
rE RY 96 2 98 :3 N.A N.A 4:: -3:3 NA

31 1 132 279 NA N. A 4:: -279. N.
.;:L 268 a 268 .43 \.AA A : -:,3'.

,MAY 402 a 402 9 N.A N.A 4,1 -91 N.A .3NE 19 N-4N.A 41 -6
LN.E 392 a 392 N9.A NA 4ii -:iA

:ULY 1276 276 :35 N.A N.A 4:: -:35; .A
A GUST 263 1 264 147 N.A N.A 4.1 -:47: . :3.63
:SP'EBERI i :22 :123 288 NA .A 4:: -288: N. :3.63
O21BER : 219 2 221 190 N.A N.A 41! -,90! \.A
:NOVE4BER I 236 4 240 171 N.A N.A 411 -171 %.m' :3.6.
DEO2EBER 1 168 6 174 237 N.A N.A 41 -237 N.;

JLNUARY !GRA:N 1 0 56706 56706 0 N.A ,.A 445 5626i: ',.A zz
,FEBRUARY I 0 48413 48413 8 N.A N.A 528 47893i N.A .8&
MARCH 1 0 41521 41521 a N. A N.A 55 40966; N." .1:
APRIL I 1 34630 34638 8 .A V. 544 348 .A .00'
!lAY 1469 38749 3218 0 N.A N.A 545 3:673i \.A .30:
IJUNE ;25528 26869 52397 a '.A N.A 499 !:898; .A .NA
J:ULY 1 3266 29109 32375 0 N.A N.A 447 3:928 N. .28
-AUGUT 5845 31350 37195 0 N.A N.A 388 36827! \, .N,
ISEPTBERI 1 9056 35989 55045 N.A N.A 436 546J9) N.A .z
OCTOBER : 18433 40628 59061 0 N.A N.A 464 !5597 \.A .0:
INOVEMBER I 792e 46865 53985 0 N.A N.A 479 535861 N.A .2,
IDECETBER 1 655 51386 52041 0 NA N.A 486 515i %A .00;
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APPENDIX C - (Continued)

ANALYSIS Oc 1 MCDEL CU" PT FOR _32.N 6

703 I.usXR:Es 00Tr ff: : CN ~NS I - -

.4.r NH I FIXD :7zEIS; AV:' A VA1L. RE ',D. R E. R-':JD. REMD £EXC2331Z;AZ:7Y; :ZZN5. _:S
; : ;00. :NVENT 7TA. :MPCRT RUD. "VENT. C .L

JANUMRY lyzAT 969 2576 3545 0 N.A N.A 8 545. .A .4 5
F--RUARY 957 2564 352 a N.A N. 352: . A .
MARC : 1061 2936 3597 0 N. A N. 3597: N.A

S165 2535 36 a N. A ,A a 3680. %. .A

iMAY 1215 255: 3766 8 N.A .A Z 3766. .A
.11UNE I 1515 2476 399: 8 NA .A 8 399:. .A 3

V :344 2471 38:7 Z NA N 8 38!7: .N.

*AUGUS7 1 132, 2467 3789 0 %. A N. A a 3789 ,1.
ISEPTE-BER; -98 2481 3679 a N N N. A 3679 ,.
!OCTCBER 1075 2467 3542 a %.A N.A 3 352 .A

fNOVE BER 1 992 2462 3454 a N.A ".A 0 3454 N. .

IDEC LBE3 1 991 2:87 3178 a NA NA 3:78 N.A ,1

:JANUARY IBAXED GOODS 94 15 19 0 94 J 4. C.
:F-BRLRY I94 25 119 a 94 Z5 1:9 :0.
LARC 94 25 119 a 94 25 ::3 a :CIO ,.

AUUS 1 94 25 119 a 94 25 6:9 a' :&10,
S!JNE I 94 25 119 a 94 E5 1:9 a .. 24
!JULY i 94 25 119 a 94 25 .19 8 :al 8
iUSUST 1 94 25 119 a 94 25 z:9 , :8.

iSITPBER1 94 25 119 a 94 25 :19 Z. :2, 4.E4
! OCTOBER 1 94 25 119 a 94 2 5 :.9 a I 3 1Z.
INOVEMBER 1 94 25 11.9 a 94 25 i.9 ai l0,e.l
:DECEMBER 1 94 25 1419 a 94 25 :9 .

IJANUARY 1DAIRY PROD. 1722 154 1876 46 332 154 51 1345i i:.
IF RUARY 1722 156 1878 6a 313 156 529 :349. :a :7.53,
IMARCH 1 1722 155 877 25 355 155 535 :3421 1. :7.8i
!APRIL 1 1722 153 1875 37 343 153 533 :342: 2, ;7.,2
IMAY 1 1 1722 150 1872 72 386 150 528 1341 :8 :7.::.
;JUNE 1722 148 1870 98 278 148 524 1346i :6. :7.89
IJULY 1722 143 i865 103 278 143 4 '1341: .
AUGUST 1 1 1722 139 1861 114 270 139 523 1338. :6 :7.3'
ISEPTIBERI 1722 134 1856 104 287 134 525 3311 17 :7.89.
IOCTOBER I 1 1722 134 1856 93 381 134 527 329: :7 17.89
INOVEMBER 1 1722 134 1856 129 258 134 521 1335 :15 :7.83,
IDECEMBER I 1 1722 134 1856 93 301 134 527 1329 171 17.i3.
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APPENDIX C - (Continued)

ANALYS:S oF LP MODE CUT:UT FOR REG;:N 6

FOOD "IDURES CUTIIJT ( :11N PCGlS1
-- - - - - - - - - - - -- - - - - - - - - - -- - - - - - -

4C.TH FOOD 1TEIS: AVAL. AVAIL. AVAIL. RED. REOD. REQD. REQD. EX 5 ,.O . CNS* .EE
I PROD. INVENT TOTAL IMPORT PROD. !NVENT. TOTAL UTIL:Z. /;ERi ,

,ANLARY ,1R-FRU.,/VEG 317 21U 2417 a z 114 114 2331 a, 4.261
FERARY 317 2292 2489 a a 114 114 2295; 4.126,
IMARC 317 2079 2396 0 a 1.4 114 22821 4.26.

317 2211 2528 0 a 114 114 24i4 ..
NIAY 317 2198 2515 a 114 1:4 240:1 2. 4.26.
I.E 317 2853 2370 a a 114 U4 2256.

:JULY 1 317 2261 2578 8 0 1 4 14 2464. 4. .
IALGUST 1 317 2343 266a a 8 :14 1:4 25161 4.26.
ISEPTiNBERI 317 2085 2402 8 0 : 4 U14 2288i Z. 4.2i'

,OCTOBER 317 2488 2805 a a '14 1:4 2631i Z 4.2
iNOVEBER 1 317 2451 2768 0 0 114 114 2654i a1 4_:z'

iDECEMBER 1 1 317 E92 2409 a 8 114 114 2295; I, 4.26,

I

iJANUARY 1PR-GRAIN 593 446 1839 8 251 446 697 34i 42. 22.3,
!F3RUARY i 1 593 54 1097 a 193 54 637 438 33. 2.8:
(MARCH 1 593 531 1124 0 166 531 697 427' 26: 10.6
1APRIL I 593 522 1115 a 175 522 697 4:. 29; 2S,
;MAY 593 523 1116 a 174 523 697 419; r9, .6.
JUNE 593 488 1081 0 209 488 697 384, 35 "..:
IJULY 1 1 593 4Q 1841 8 249 448 697 344, 421 U.
;AUGUST 593 398 991 0 299 398 697 L941 53 J.8:-
ISEPTEMBERI 593 439 1032 8 2S8 439 697 335; 43, Z.5:,
OCTOBER I i 5S3 461 1054 8 236 461 637 357; 41 2.a::
INOVEMBER i 1 593 472 1065 0 225 472 697 3681 38; Ea.a.
IDECEMBER 1 593 478 1071 8 219 478 637 374, 37, 20.8.;
I

JANUARY IPR-MEAT I 1157 673 1838 0 a 430 430 1400; al '0.74
!FERUARY 1 1 1157 663 1828 8 8 428 433 1390, Z :a.7-0
:IARcN I 157 679 1836 a 8 430 430 1486 Z. 10.74i
!APRIL I 1157 681 1838 8 8 430 430 1408i Z. :0.74i
INAY 1 1 1157 679 1836 0 0 43t 430 '46, a1 :8.74,
JUN 1157 695 1842 8 a 43 430 4i2: Z 18.74;
IJULY 1 1157 692 1849 8 0 438 438 :419. a; 'a.74
1AUGUST 1 1157 639 1856 8 8 438 430 '42 , a 10.74
ISEPTENBERI 1157 705 1862 8 a 438 43 14221 0; :.74,
IOCTOBER I 1157 691 1848 8 a 430 430 14.8, a. 10.7w
INOVEMBER I 1157 684 1841 8 a 430 436 14111 a :Z.74,
;DECEMBER I 1 1157 677 1834 a 8 430 438 441 t :. 0.74
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A.PPENDIX r - (Continued)

ANALYS:S OF LP .AODEL OUTPUT FOR RE-"ICN 7

FOOD IN USTR'ES OUTUT (12....24 PCL-N )

I ,OTH I FOOD ITEMSi AVAIL. AVAIL. AVAIL. REOD. REOD. R-D - X-SSC PuC7Y ... .
I I PROD. INVENT TOTAL IXPORT PROD. :NVENT. TOTA. .7:.:Z.

IJANUARY IMILK 1 711 a 711 2 N.A N.A 575 26; ,. A
IFEBRUARY 651 a 651 2 N.A N.A 526 :25, .A U!
INAR 721 a 72: N.A N.A 463 28 t. N. A
lAPRIL 1 820 a 820 0 N.A N.A 694 26! hA U2
]MAY 1 731 a 731 0 N.A N.A 646 85 , N. . . I
IJUNE 1 1 665 a 665 N.A NA 623 421 %.^ Zal
IJULY 1 710 0 710 Z N.A NA 666 44: A
;AUUST I 1 688 a 688 N.A N.A 651 37! N.A .,
:SEPTEMBERI 738 a 732 0 N.A N.A 6C3 37. %.A .22.
:CTOBER I 1 730 a 738 0 N.A %.A 706 --'41 .A .3
INOVEMBER I 1 626 2 626 0 N.A N.A 622 4 1 . .A
IDECWBERI 730 a 730 2 N.A N.A 725 5, \ A .2-31

IJANUARY IFRUIT/EG 1 2 18 182 e N. N.A 173 It. N.A -2.!7
IFEBRUARY I 1 0 157 157 13 N.A N.A 170 -13 i.A -.57
!MARCH,, I a 135 135 35 N.A N.A 170 -351 NA .2.!7
(IPRIL I 1 0 73 73 97 NA NA !70 -97! N.A E.57
tMAY I I a 23 23 147 N.A N.A 170 -147! N.A :2.!7
IJUNE I 1 5 48 53 117 NA. N. A :72 -117: S. A :.
SJULY 1 1 38 25 55 115 N.A N.A 170 -1151 N .A I.-.
iAUGST 1 82 1 83 87 N.A N.A 70 -87 NA 2 :-.57'
ISETEMBERI 1 156 49 285 0 N.A NA 172 351 N.A .2.57

OCTOBER 1 1 514 97 611 2 N.A N.A 2t7 424, N.A 12.57
INOVEMBER I 22 144 166 4 N.A N.A :70 -41 %A :2.E7
IDECEMBER I I a 191 191 0 N.A N.A 170 211 %.A . .:2.57

IJANUARY IGRAIN 1 0 232984 230984 0 N.A N.A 367 2306171 N.A .A
IFEBRUARY I 1 289138 209138 2 N.A N.A 367 228771; N.A .U2
IMARCH I 1 0 191439 191439 0 N.A N.A 369 19:0701 N. .
IAPRIL I 1 0 173739 173739 a N.A N.A 366 173373. N.A .,.
IMAY I 1 6 154722 154722 a %A N.A 363 154359) N . .
JUNE 1 1 24815 135704 162519 a N.A N.A 959 159!6. .A .20'
I JULY 1 1 16681 132559 149160 0 N.A N.A 956 : 8620C A .28
IAUGIST 1 1 269 129414 12%83 a N.A N.A 952 128731 ' A S.A
ISEPTEMBERI 1 26772 126314 153086 2 N.A N.A 954 1521321 N. A32
IOCTOBER 1 I 18876 123215 231988 2 N.A N.A 960 231020: N.A . 2
INOVEMBER I 1 6648 159856 226344 2 N.A N.A 352 2259921 N.A .22
I DEEM ER 1 i8472 195428 285892 2 N.A N.A 345 22547! N.A .
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APPENDIX C - (Continued)

AALYSIS OF LP .MCDEL CjUPT FOQ 3EGION 7

FOOD IND(JS7R:E M% ( IL2:O :OLNDS)
--- - -----

I MONTHI FOOD I7ENSI AVAIL. AVAIL. AVAIL. REM REMO "IEDO. RD. -I":,SZ"A~ :X. .
I PROD. :NVENT TOTAL IMPORT PRD. ,%VE.NT. "CTL' ..::z. /IE".'

- I- - i-*- - - -- - - - - -------------- ---- --------

IJANUARY IMEAT 1 1971 5140 7111 0 N.A N. 7:.: %,. .ZN.
IFRUARY 1 1817 5149 6966 a N.A N.A 8 6966 N.A .
IMARCH 1 1935 5179 7114 a N.A N.A 0 71,,C .A,
IAPRIL 1 1771 5883 681.4 0 N. A N. A S 685C: .A .
MAY 1 1 1822 5833 6855 0 NI N.A a 6855! .A
IJU1E 1 1 1929 5017 6946 a N.A N.A t 6946. N.A .28:
IJULY 1 1848 5878 6926 0 %.A N.A a 6926. %.A..2
IAU6LST 1902 5861 6963 N.A 4.A a 6963 .A
ISEPTENBERt t 1856 564 692 0 N..A A a 692 8 A. .11,
1OCTOBER 1 2121 5022 7143 a N.A N.A 8 7!43, N
INOVEMBER I 202 5854 7056 8 N.A %.A 8 7056, ', .
IDECEMBER 1 1938 4950 6888 0 N.A N.A 6888i N.A .,b;

I

IJANUARY (BAKED GOODS 476 11 487 8 279 :1 29 197: !9 23.2
IFRUARY 1 476 11 487 a 279 11 290 i971 5) .3.:'
(MARcH 476 11 487 8 279 11 29a -97i 59 23"
IAPRIL 476 11 487 8 279 11 29t i97; 59
MAY 476 11 487 a 279 :1 9 :7: 7.
(JUNE 1 476 11 487 0 279 11 290 197! 59) 22.:.
IJULY 1 1 476 11 487 a 279 1U 290 i971 59 Z3,.:
AUGU1T 476 11 487 a 279 11 290 :97 59 23.:"

ISEPTEMBERI 476 11 487 a 279 I t 98 1971 59 -3.::

IOCTOBER I 1 476 11 467 a 279 11 298 197i 53i .3.1:i
INOVEMBER 1 1 476 11 487 8 279 11 298 197! 59.
IDECEMBER 1 476 it 487 a 279 11 290 1971 591 23.::.

I

IJANUARY IDAIRY PROD. 1863 190 e953 0 71 190 261 17921 4 .6.50
!FEBRARY : 1863 191 2854 a 66 191 257 :797i 4f 16.50;
iMARCH I 1863 189 2052 a 125 189 314 1738i 71 :6.5W,
(APRIL 1 I 1863 283 2066 8 66 283 269 17971 41 :6.50,
IMAY i 1863 218 2081 8 45 218 263 688 2! :6.0 ,

JIME 1 1863 232 2095 t 22 232 254 1841, : .6.50
;JULY I I w3 234 2897 0 23 234 257 :844a , .6.5.
IAUMST I 1 1863 236 U9 a 20 236 56 1843 1! 16.5a!
ISEPTEMERI I 1863 236 299 a 28 236 256 8431 1 :6.501
I(OCTOBER I 1863 239 2102 8 13 239 252 1850 1 16.50l
I NOVEWER 1 1863 253 2116 a 2 253 25 8611 0! :6.!a
iDECEBER 1863 M1 2123 0 3 68 263 188i 0, 6.50;
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APPENDIX C - (Continued)

ANALYSIS OF LP wODEL uMPUT FOR RE9GN 7

FOOD 1NDUSTR::S CGL,'T N PCUNDS)

I 4ONTHi FOOD ITEISI AVAIL. AVAIL. AVAIL. READ. REOD. RE2D. (M. . c.c - :- ::.. ..
I I PROD. :%VENT TOTAL IMPORT PRCD. :NVEU7, TT0A :.:,:Z. iPE.,"Cr,-

IJANUARY IPR-FRUIT/VE6 1 21 874 895 6 0 47 47 848; 0; 2.
IFEBRUARY! 21 69 898 0 a 47 47 843: ,
IMRCH 1 1 21 864 885 6 0 47 47 828; 3.2.
!APRIL 1 I 21 1622 1043 a a 47 47 9961 2 3.93
NAY 1 21 1016 137 1 0 47 47 990! Z.
JUNE 1 21 854 875 a a 47 47 828: 2 .0
JULY i 21 1985 1106 a 6 47 47 0:5z a;
IAUGST 1 1 21 1161 1182 a a 47 47 :3- 37
ISEPTE4BERI 21 884 905 0 a 47 47 8!6( , 3.
IOCTOBER 1 21 1254 1275 0 6 47 47 :228, 6 3.93
INOVEMBER I 21 1243 1264 6 6 47 47 :2:7 al 3. 3
IDECEBER I 21 882 983 8 8 47 47 856; 2 3.93.
I
I

IJAWARY IPR-GRAIN 1 1015 121 1136 6 538 121 659 477: 53: .26
IFEBRUARY 1015 121 1136 6 5. 121 659 4771 531 Za,
IMARC 1 1 1615 121 1136 a 539 120 659 477i 53; U0
1APRIL 1 1 1615 123 1138 6 537 122 659 479: 3 .0,
IMAY 1 1 1815 122 1137 a 535 124 659 478 5 .20,
IJUNE I I115 126 1141 6 278 126 404 738; -7. .20
IJULY 115 124 1139 a 280 124 404 716! E8 .26
1ALSST II 115 121 1136 6 283 121 404 733 2 .6
ISEPTEm IBER 115 122 1137 8 282 122 44 7-41 Ea .22
IOCTOBER 1 I 1015 122 1137 0 277 122 399 739: 271 .Ui
INOVEMBER I I 1815 133 1148 a 526 123 659 4691 S2. .Ze
IDECMER 1 I 1015 138 1153 8 521 138 659 4341 5:. .00!
I
I

IJANUARY IPR-MEAT 1 0228 26 1746 a 0 526 195 1241 0 S. 6'
IFERUARY 1 1 1228 512 1732 a 8 195 195 15371 2i 9.90i
)NRfCH 1 1220 493 1713 6 8 195 195 !5:81 6; 9.a
IAPRIL 1 1228 518 1730 0 8 510 510 1"08 9.90i
IMAY I 1U 527 1747 a 8 527 527 122; 3:.101
IJUNE 1 1220 544 1764 a a 187 187 1577, 9.0,
IULY I I 122 550 1770 a 6 187 :87 M5z3i 6 9.
AUGUST 1 I 1220 557 1777 0 8 187 187 15961 9.96e
ISEPTEMIERI I 1228 564 1784 a a 187 187 15971 0: 9.90
IOCTORER I I IM 550 1778 a 8 187 187 W; a 9.90,
NO1VEMER 1 1226 536 1756 a 6 195 195 156:: a, 9'
IDECEWR 1 122 523 1743 8 a 195 :95 15481 a. 9.90;
I
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APPENDIX C - (Continued)

ANALYSIS OF LP ODEL CU'; T :3R 1-:3IGN 5

FOOD :NDUR::.S OLTPUT :...:ON ,CUNf3)

I ,NTHI FOOD ITEMS! AVAIL. AVAIL. AVAIL. REM RE.D. R . RMG. EXKS.S,SC 7y , ,. S):
I PROD. INVENT TOTAL 1MPORT P'ROD. 17" . AL -: IZ., R

IJANUARY IMI i 446 a 446 0 N. A N. A 317 11.6; , .A .."a

IFERUARY I 1 426 0 426 a N.A N.A 313 ::3, ..A ', .1-4:
IMARCH I 1 463 a 463 0 N. A N.A 343 ,23: N. .0.
1APRIL I 526 a 526 a N.A x.A 405 :2:; \.A .00;
MY I 469 0 469 0 N.A N.A 365 :04; %.A .cle
1JUNE 1426 426 a N.A .A 331 89! \.A.
IJULY 1 456 a 456 Z N.A N.A 365 311 %.A .02.
;AU UST I 442 a 442 a N.A .A 355 87; N.A .wl
ISEPTEMBERI 470 0 470 N. N.A 3680 W: N. .A i
iOCTOBER I 1 446 a 446 a N.A N.A 365 81: N.A .1ji
iNOVE.BER 1 382 e 362 a N.A N.A 3:4 6,; 4.A o.
IDECMBER I 446 0 446 a .'.A N.A 375 7:i \.A .0a;

I I

JANUARY IFRUIT/VEG 1 0 2266 2266 8 N.A N.A 126 2:601 N.A '2.64:
iFESRUARY 0 1871 1871 a N.A %A :06 :765 .A :2.82i
SIARCH 0 1469 1469 @ N.A N.A :06 1363: N.A.
APRIL a 987 987 a N.A I.A :36 Bali k.A :2.9::
IMAY I 8 452 452 8 N.A N.A i86 346 N.A :1.1-K
IJUNE 0 651 651 a N.A N.A 106 545i .A :2.62:
JULY 32 326 358 a N.A N.A !4 3041 N.A .
'AUGUST 1 613 1 614 8 .A N.A 335 279 . :2.851
ISEPTEMBERI 1106 662 2568 a N.A N.A 334 2234( N.A .2.87
IOCTOBER 1 1 1979 :328 3307 a N.A %.A 335 2972. .A 1:2.89;
INOVEMBER i 1 63 1994 287 8 N.A N.A :36 :951: .A 2.25
iDECEMBER I 7 2668 2667 0 N.A N.A I6 256:1 N.4 :2.841

*JANUARY !GRAIN 8 66314 66314 8 N.A N.A 20: 661:3! N.A .0O
IFEBRUARY 0 61533 6,533 8 N.A N.A 2?6 6,327 N . .001
IMARCH I 57890 57890 a N.A N.A E06 57632, N. .0
1APRIL 1 0 54246 5426 0 N.A N.A 207 54039' N.A .0
MAY I a 48382 48K2802 8 N.A N.A 2@6 s866 N. C4 LI
IJUNE I 687 42357 42964 0 .A N.A 205 42759, N.A .0801
IJULY 1 11173 52842 6415 a N.A %.A 202 638:3, 4.A .001
1AUGUST 1 32040 63327 95367 a 4.A N.A 200 95167! N.A .001
ISEPTEMBERI 1 12538 73812 86342 8 N.A 4.A :96 861461 N.A .,
IOCTOBER I 1 18625 84297 102922 0 N.A %A 98 :027241 %.A 1 .001
NOVEMBER 1 9338 78182 87520 0 N.A N.A 199 873211 N.A .301
IDECEMBER I 1 6 72248 7224 8 N.A N.A 21 72047! N.A .de
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APPENDIX C - (Continued)

XALYSIS OF LP VODE. OUTPUT FOR ;ZKON 8

FOOD INDUSTRIES OUTPUT Y:'LUON 'CUNDS)

i 'ONTH, ;DOD ITElS' AVAI.. AVAIL. AVAIL. REGD. ;2n. R7ED. R-ED. EXCESS CA;AA.,C' (-3S)
OI ROD. INVENT TOTAL IMPORT PROD. :wNET. 'OT;L :sz. /ErO\TH

!JANUARY %,EAT 323 2:89 2432 0 N.A N.A t 2432: A
IFEBRUARY I 340 2*:50 2490 a .A .A Z 249. . .?a
MARCH 1 390 2928 2418 a N.A NA a 2423 :.A .A2.
IAPRIL 1 355 2a39 2394 a %A %A 0 2394 N.A .33;
I!AY 1 344 2066 2410 a NA N.A a 2410 .A .
JUNE 1 364 2083 2447 N.A N.A a 2447 ',. A .
iJULY , 373 2886 2459 4 N.A N.A Z 24f9: %.A .11
iAU&ST i 384 2884 2468 0 N.A N.A a 24681 .A .0
iSEPTE:BERI 373 2251 2624 a N.A N. A 0 6,.4, N. A
iOCTOBER 1 1 432 2228 2660 2 N.A N.A 0 266: .A .11
;NOVEMBER 409 2162 2571 8 N.A N.A a 271i NA .

DECEMBER 1 397 1620 2017 0 %A N.A 0 27 N.A .U.:

I

!JANUARY ISAED GOODS 453 7 460 2 137 7 144 3:6. 3? :A.76.
iFEBRUARY 453 7 460 2 140 7 147 3131 3: 9.86
V RC I 453 7 46a a 141 7 ii8 3:2 3i :9.23

iAPRIL 453 7 460 a 440 7 147 3:3 3:: :3.:6,
,.AY 1 453 7 460 2 :40 7 147 3:31 :
IJUNE , 453 7 460 8 139 7 146 3:4 3: !8.9,31

IJULY 453 7 460 2 "36 7 145 3:51 101 :8.63
IAGUST 453 7 460 0 136 7 :43 3:7: --a 8.61
(SEPMBER 1 43 7 468 a 134 7 141 39 3 :8.261
IOCTOBER I 453 7 460 a 136 7 143 318! 38 :8.531
INOVEi BER 1 453 7 460 a 137 7 144 3:61 22: :8.681
IDECEIBER I 453 7 460 0 !38 7 :'5 3:5: 301 8.

iJANUARY DAIRY PROD. i 1557 Ito 1657 0 6i lot :61 4H, 4 16.65
IFEBRUARY 1557 A2 1657 a 68 :22 160 :437! 4. 16.831
IARC 1557 99 1656 0 63 99 162 1494 4 :6.62.
'APRIL !557 :83 :660 0 64 103 167 14931 4 :6.82;
iMAY , 1557 108 1665 0 55 :a8 :63 :5.5 4 :E.63.
JUNE i 1557 113 1670 0 47 113 16a :510 3 :6.83i
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within the region with minimum amount of out- within the region with minimum amount of out-
side help. The procedure used is a linear pro- side help. The procedure used is a linear pro-
gramming model which determines optimal gramming model which determines optimal
regional monthly food production and consump- regional monthly food production and consump-
tion mix with minimum inter-regional flows. The tion mix with minimum inter-regional flows. The
consumption mix is selected by the model from consumption mix is selected by the model from
different food commodities produced in the different food commodities produced in the
region in supplying nutrients for the population. region in supplying nutrients for the population.
The results of the analysis indicate that most of The results of the analysis indicate that most of
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gramming model which determines optimal gramming model which determines optimal
regional monthly food production and consump- regional monthly food production and consump-
tion mix with minimum inter-regional flows. The tion mix with minimum inter-regional flows. The
consumption mix is selected by the model from consumption mix is selected by the model from
different food commodities produced in the different food commodities produced in the
region in supplying nutrients for the population. region in supplying nutrients for the population.
The results of the analysis indicate that most of The results of the analysis indicate that most of
the regions can meet the food demand the regions can meet the food demand
themselves with little or no outside help. Inter- themselves with little or no outside help. Inter-
regional transportation of food commodities is regional transportation of food commodities is
reduced compared to that in peacetime. The reduced compared to that in peacetime. The
average diet calculated by the model meets the average diet calculated by the model meets the
nutritional standards with a smaller quantity of nutritional standards with a smaller quantity of
food than the diet recommended by the USDA food than the diet recommended by the USDA
emergency allowance or peacetime consump- emergency allowance or peacetime consump-
tion. This strategy is most applicable in post- tion. This strategy is most applicable in post-
attack situations, implementation difficulties may attack situations, implementation difficulties may
preclude its use in pre-attack situations. preclude its use in pre-attack situations


